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SOME ECONOMIC ASPECTS OF FIRE-PROTECTION PROBLEMS 
AND HAZARDS IN WAR TIMES 


By J. DONALD PRYOR! AND FRANK V. SACKETT,: PROVIDENCE, R. I 


Non-Members 


N its essentials the fire-protection problem in war times 

does not differ from the fire-protection problem in peace 

times. It is true that war conditions aggravate and increase 
ordinary fire dangers, but the means found most efficacious for 
combating them in normal times are still most efficacious 

A great deal has appeared in the daily press on incendiary 
fires set by German agents, and the colossal amount of our fire 
losses last year—totaling as it did some $250,000,000, an in- 
crease of more than 25 per cent over normal—encouraged the 
belief that enemy aliens were responsible for the greater part 
of our staggering contribution to the fire Moloch. 

Unquestionably, enemy agents did cause heavy fire losses 
perhaps $30,000,000, but aceording to the National Board of 
Fire Underwriters certainly not more than this. If only about 
10 per cent of our fire losses since we have been in the war 
have been due to enemy aliens, surely our attention should be 
focused on some means of stopping the remaining 90 per cent 
of the losses in quite as great a degree as it is on checking 
enemy spies. 

The stationing of sentries outside of munition-manufactur- 
ing plants and other war industries appeals to the imagination 
of the public. It looks like real preparedness against the 
machinations of enemy agents, and it is, but as U. S. Attorney 
General Thomas W. Gregory says: “ Statistics show that the 
chief dangers menacing private manufacturing plants are 
those which originate or are developed within their own 
boundaries. The real protection needed is protection within 
the plant itself, and the prime responsibility for the internal 
protection of workshops and factories rests, as it always has 
rested before, upon owners and managers.” 

What is really at the bottom of the present public interest 
in our fire losses is that our country for the first time is awake 
to the real meaning of fire loss. Before we entered the war, 
fire losses were regarded as a passing misfortune to individual 
business men, which misfortune they passed on to the insur- 
ance companies. And the public, business men in particular, 
shrugged their shoulders at fire-protection engineers and went 
on believing that fire-insurance indemnity was a panacea for 
fire losses. 

Now the country is awake to the fact that a fire loss is no 

longer a private matter but a national consideration. They 
realize that insurance money is but a poor substitute for de- 
troyed supplies. For the first time they realize that thinking 
insurance indemnity is a cure for a fire loss is just as sensible 
as thinking that German submarines are impotent simply be- 
cause the ships they sink are insured. Faced with the task 
of supplying in great measure all of the sinews of war for 
the Allied cause, we have come to see that food and guns and 
machinery and clothing are themselves the valuable considera- 
tion, and not the amount of money they are worth. 

Last year’s increase in the fire loss is readily accounted for 
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when we realize the tremendous speeding up of industry, the 
employment of unskilled labor, night-and-day operation and 
crowded storage, all of which have been part and parcel of 
our participation in the world conflict. Compared to other 
countries these considerations are those which have always 
made the fire losses of America the most amazing piece of 
wastefulness the world has ever seen. 

In no country in the world has fire-protection engineering in 
the way of appliances for fighting fire, either manually or 
automatically, reached so high a degree of perfection as here 
Nowhere in the world has fire-resistive construction been de- 
veloped to such an extent as here. But in spite of this our 
fire losses, even in peace times, are staggering. In part this 
is due to our tremendous values. In some measure it is due 
to our large-area buildings and high-speed production, and in 
great measure it is due to our carelessness. 

But at the present time our values are mounting higher «nd 
higher. Production is being speeded as never before. Surely 
the answer to our problem cannot be found by correcting either 
of these elements in the situation, for we positively must in 
crease supplies and further speed up production. There re- 
mains for us only one way in which to effect the cure for this 
red disease which is sucking our resources; and that is to be 
more careful that fires do not start and more careful that we 
have at hand the means for putting them out when they do 
start, as some of them inevitably will. 

The usual business building, be it manufacturing plant, stor- 

age warehouse, dock, pier or shipyard, is roughly classified by 
the insurance companies as being protected or not protected. 
It is a curious commentary that at present the three most 
essential classes of property in our country are those least 
protected. They are in order of their importance as follows: 
a Shipbuilding yards 
b Flour mills and grain elevators 
c Piers, wharves, docks and storage warehouses. 
There are two other great classes of vital industry—metal- 
working establishments, including foundries and machine 
shops, and textile mills, in which we have placed cotton mills, 
full-process knitting mills and woolen mills. 

The average munition works, being a metal-working risk, 
has not the severe hazard of the foregoing classes of risk, and 
yet the fire loss among the metal workers is in itself astound- 
ing, and that industry, while its largest units fall into the pro- 
tected class, has many small units where values have not to 
date been sufficient to induce owners to fully protect such 
property. Our textile mills producing clothes for our soldiers 
are the best and most completely protected class of property 
in this country, and probably in the world. 


Fire Prorecrion or MetaL-WorKING ESTABLISHMENTS AND 
TexTILE MILLS 


‘ Before passing to a consideration of the fire-protection 
problem of the three unprotected classes of essential properties 
noted above, it may be well to outline briefly the fire-protection 
equipment of the two protected classes of property, namely, 
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metal-working establishments and textile mills, and see what 
new demands the war has made on their fire-fighting facilities. 

The increased hazard of fire in metal-working establishments 
has to do almost entirely with processes incident to their manu- 
facturing ammunition, and a complete outline of the processes 
involved is almost essential to the thorough understanding of 
the new hazards involved. This whole matter was treated in 
detail at the 1917 meeting of the National Fire Protection 
Association, where a paper was presented by Mr. W. D. Milne, 
Inspector of the Underwriters’ Bureau of New England. Ex- 
cept for one or two increased hazards in the treatment of steel, 
most of the new processes where serious hazards are involved 
are those having to do with the loading of the shells rather 
than with the making of the various parts, and those wishing 
to make a complete study of this matter are respectfully re- 
ferred to Mr. Milne’s paper, which will be found in the Pro- 
ceedings of the National Fire Protection Association for 1917. 

In conjunction with this paper on the manufacture of am- 
munition, Mr. Milne, in collaboration with Mr. N. Richardson, 
also presented some valuable suggestions on safeguarding 
industrial plants from labor troubles of various kinds. 

As noted in an earlier paragraph, the ordinary fire hazards 
are still responsible for some 90 per cent of our fire loss, and 
consequently a consideration of the best type of protection 
against these hazards is of even greater importance than the 
consideration of means to overcome abnormal conditions due 
to the war. 

Perhaps the quickest way to illustrate the comparative 
safety of most large metal-working plants from ordinary fire 
danger is to briefly review an investigation made a year ago 
in this class of property. That investigation showed that the 
average insurance rate paid by metal-working concerns, un- 
. protected by automatic sprinklers, was $1.47 per $100, and 
that the average rate paid by these same concerns after having 
installed automatic sprinklers was 20 cents per $100, a reduc- 
tion of 86 per cent in their average rate. 

It should be remembered, however, that the requirements 
made by the insurance companies for sprinkler protection, 
which is the main dependence of all of these concerns, include 
certain other protection devices such as chemical] extinguishers, 
oftentimes hose and hose connections and the installation in 
some cases of fire doors, the closing up of vertical openings, 
and, in many cases, the installation either of open sprinklers 
or fire shutters to guard the plants from exposure fires. 

Since the insurance rate is invariably the truest measure of 
fire danger, it is readily apparent that these metal-working 
plants which have automatic sprinklers and other auxiliary 
protection are about as safe from the ordinary fire as it is 
humanly possible to make them. 

The only danger from ordinary fires in these protected 
plants is that the fire-fighting equipment, either through care- 
lessness or maliciousness, may become impaired, and in 1917 
there were several disastrous fires in completely protected 
properties due to water’s being shut off the sprinkler system. 

The same type of protection that is enjoyed by these metal 
workers has been carried to its ultimate development in the 
great textile mills of the country, which were the pioneers in 
installing automatic sprinklers, and which are today enjoying 
rates on the average of from 7 to 10 cents per $100. They, 
just as the large metal-working establishments, are immune 
from ordinary fire dangers provided their fire-fighting equip- 
ments are kept in working condition. 

As a further indication of how successful automatic- 
sprinkler protection has been in safeguarding metal-working 
risks and cotton mills, we refer to the sprinkler-fire records 
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ot the National Fire Protection Association. These records 
show that in 6412 fires in textile mills, 98 per cent were sue- 
cessfully handled by automatic sprinklers. Of the 128 fires 
which were classified there as unsatisfactory, 37 were due to 
the fact that the water was shut off the system and 57 to 
defective equipment or supplies and unsprinklered sections. 
These two causes, which obviously are not inherent in the 
standard sprinkler systems as installed by experts, can there- 
fore account for about 73 per cent of the so-called failures 
in this great class of risk. 

The same records show that in 1283 fires in metal-working 
risks, 95 per cent were successfully handled by the sprinkler 
equipment. Of the 59 fires which were classed as unsatisfac- 
tory by the insurance companies, 30 were due to the water's 
being shut off the system and 19 to defective equipments and 
unsprinklered sections, these two causes contributing 83 per 
cent of the unsatisfactory fires in this class of risk. 


KEEPING SPRINKLER SYSTEMS EFPFICIEN1 


These records show that unfortunately the fire-fighting 
equipments of these risks are not always in operative condi- 
tion, and naturally the cleverly directed incendiary would take 
care to see that the sprinkler equipment was shut off, or other 
wise put out of order before applying the torch. This danger 
of enemy activities, and also the fact that more unskilled labor 
than ever before is being employed in both these classes of 
industry, makes it particularly worth while to consider in ad- 
dition to sentries and watchmen some automatic means of 
safeguarding their fire-fighting equipment, which equipment, 
in the last analysis, is automatic sprinklers. 

The sprinkler-fire tables of the National Fire Protection 
Association show that out of 19,000 sprinkler fires in all 
classes of risk there have been 851 specified by the insurance 
companies as unsatisfactory. Of these 851, over 25 per cent, 
or 230, oceurred because the water was shut off the sprinkler 
system. 

As far as keeping the sprinkler service in all classes of risk 
in operative condition is concerned, and particularly as re- 
gards keeping the service intact in these special classes of risk, 
the most absolute safeguard is what is known as sprinkler 
supervisory service. This service is installed and maintained 
by the American District Telegraph Company and, briefly, 
consists of having the vital elements in a sprinkler system 
equipped with electric alarm apparatus, which automatically 
transmits a code signal to the central office whenever anything 
out of the way happens to the sprinkler system, ia addition 
to automatically transmitting an alarm to the control station 
in ease of fire. 

For instance, as regards the matter of water being shut off 
the system there would be a switch placed on all controlling 
valves of the system, and if any of these valves, either through 
malicious intent or carelessness, were closed, the A. D. T. office 
would at once receive a signal of such closing and would im- 
mediately send a runner to correct the difficulty, or at least to 
ascertain if the owners were aware of the fact that their fire 
protection was impaired. The same general type of device 
can be applied to other elements of the system, but the mere 
equipment of controlling valves by protecting apparatus is 
one of the essential precautions which war conditions impose 
upon manufacturers who have otherwise adequately safe- 
guarded themselves against having their production stopped 
and thus seriously interfering with the country’s war work. 

Where supervisory service is not available, or for financial 
reasons will not be considered, the importance of this matter 
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as evineed by the figures above quoted warrants the stationing 
of a man at any controlling valve of a sprinkler system which 
is closed for any reason whatever, and the keeping of that 
man there until the valve can be again opened and the system 
restored to service. Theoretically, if this stationing of men 
were religiously carried out this problem of closed valves and 
consequent heavy losses in protected properties could be 
avoided; but, unfortunately, the human element is such that 
this plan can never be considered as the ultimate answer to 
the problem. 

The other chief causes of so-called sprinkler failures are 
generally defective equipment or water supplies and un- 
sprinklered sections, these causes contributing 279, or 32 per 
cent, of the 851 so-called sprinkler failures in all classes of 
risk. 
stalled before the present standards of appliances and installa- 
tion were reached, and engineers should take care to thor- 
oughly investigate the equipment in plants in which they are 
interested to see that it is in every way up to standard. 


For the most part, defective equipments are those in- 


The matter of unsprinklered sections has always been a 
bothersome one, and it is particularly so in metal-working 
risks, because to the layman there are a great many sections 
of such plants where it seems almost impossible for a fire to 
start and gain headway. But it should be remembered that 
no man can tell when ana where a fire will start, and that as 
far as the ordinary sprinkler equipment is concerned, an un- 
sprinklered section acts to all intents and purposes as a severe 
exposure hazard; and at this time, when metal production is 
so necessary, every safeguard should be taken to see that such 
production is not stopped. 

While it is true that the larger metal-working establish- 
ments, including automobile factories, are completely safe- 
guarded by automatic sprinklers, it still remains a fact that 
there are a host of smaller establishments in this industry 
which are not so protected. The products of these smaller 
factories are often used in the larger, and patriotism demands 
that they should be protected against fire. Just remember that 
since 1908 nearly sixty million dollars in unprotected metal- 
working risks have been destroyed by fire, and the necessity 
of further protecting the smaller units of this industry be- 
comes obvious. 


SAFEGUARDING SHIPYARDS AGAINST FIRE 


The war has once more made the United States a great 
maritime nation. We are planning to build more ships in the 
next few years than any other nation in the world, probably 
in mereantile tonnage nearly as much as all the rest of the 
world combined. So great has been the haste to rush ship- 
yards to completion that in a great majority of cases fire pro- 
tection, which is not a producticn but a conservation factor, 
has been overlooked. This is perfectly natural, but it is also 
extremely dangerous, because we must look at the ship prob- 
lem not in terms of the money involved, but in the terms of 
the men we must put on the western front. It is estimated 
that it takes five tons of shipping per year per man on the 
fighting front. The destruction, therefore, of a shipyard capa- 
ble of turning out 200,000 tons of shipping is just the same as 
if the Kaiser’s troops had captured practically a whole army 
corps. 

In general, there are two great classes of shipyards: (a) 
shipyards like the Bethlehem plant at Squantum, where the 
building ways and the slips are completely enclosed, and (b) 
the smaller yards where the ways are built in pairs with a 
runway between, and where there is seldom a roof over the 
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ways, and practically never enclosing side walls. In the first 
type of yard the fire-protection problem is in most respects 
similar to the equipment of any large metal-working establish- 
ment or combination wood- and metal-working risk. 

The more common type of shipyard, especially on the Pacifie 
Coast and on inland waters in the eastern part of the United 
States, consists of office, storehouse, carpenter shops, ete., and 
where steel ships are being constructed, machine shops. These 
buildings are immediately above the ways and are usually 
of light wooden construction, generally one story high with a 
peaked roof, and sometimes a concealed space. The driveways 
and yards leading down to the shipyards are often planked. 

The shipways themselves are close to the water’s edge and 
are arranged in pairs, each pair being separated by wooden 
platforms or piers. These platforms on the land side are 
nearly the ship’s depth lower than the completed hull, and a 
wooden stairway leads to an overhead platform or runway 
between each pair of ways. The timbering of the ways some- 
times supports a light roof to protect the workmen, but the 
sides are practically never enclosed. 

Obviously, this type of yard is a very serious fire risk, for 
almost invariably there is a strong wind blowing on the water 
and a fire starting at one end of the yard might well wipe out 
the whole enterprise in short order. Obviously, also, no 
scheme of protection can be devised which will invariably and 
infallibly protect such a plant, as it is impossible to expect 
automatic sprinklers to protect adequately the open-sided 
roofs of the ways where there is a roof, and sprinklers cannot 
be installed advantageously in the timbered runways. 

The plan which has met with the greatest favor in safe- 
guarding shipyards of this type is to run a large water main 
the whole length of the vard between the shipways and the 
buildings. The buildings are then completely sprinklered and 
feed mains are run from the large main down each platform, 
between each pair of ways, and hydrants are installed with an 
ample supply of hose so that fire on a burning way or ship 
can be fought from both sides. Usually two hydrants on the 
platform are considered sufficient. An this 
plan would be to install a standpipe with hose connection, 
which could be operated from the overhead platform above the 
lower working pier. 


improvement on 


This would provide vantage ground for 
fighting fires in the holds of ships partially completed without 
the delay of dragging a hose line up the stairway. 

In shipyards where wooden ships are being constructed, and 
where consequently there is an enormous amount of lumber 
stored, the risk approximates that of the ordinary lumber 
yard. Such lumber yards should, of course, have adequate 
protection in the shape either of a complete hydrant system, 
or, better still, a system of standpipe monitor nozzles. 


Briefly, this system consists of a series of standpipes about 
24 ft. high, each carrying a monitor nozzle and a platform at 
the top. The standpipes are spaced about 90 ft. apart, and 
such spacing allows the nozzles to absolutely command any 
fire in the protected area. A ladder leads from the ground to 
the platform so that one man can quickly get the nozzle into 
operation, and by reason of a set screw direct it on the fire 
and then proceed to set another nozzle into operation, thus 
effectually attacking the blaze from several standpoints. 

The initial water supply to this system can, as a rule, be 
taken from the mains which feed either the sprinkler system or 
the shipway hydrant system, but in addition to this there 
should be a fire pump taking suction either from city water, a 
reservoir or any other large supply such as a pond or river. 
The pump is controlled by a switch on the platform of the 
standpipe, so that after the primary supply has been started 
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there may be no delay in providing the extra pressure which 
such sweeping outdoor fires require. 

At the base of each standpipe there is a post indicator valve 
which the operator opens before he goes to the platform. In 
connection with this valve there is also a drain which should 
always be left open when the nozzle is not in use, so that there 
may be no water left in the standpipe. This insures against 
freezing, which is one of the serious faults of the usual hydrant 
system. 

The thought naturally oceurs that the yards building wooden 
ships would be much more hazardous than the yards building 
steel ships. But this is not always the ease, because the con 
stant dropping of red-hot rivets in steel ship construction on 
the wooden platforms causes many fires and the underwriters 
feel that the danger is practically equal te the danger in the 
yards building wooden ships. 

Obviously the various types of system above outlined for 
protecting the ways are largely dependent upon human activ- 
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grave situation, the National Board of Fire Underwriters de- 
clares that we burn up wheat in grain elevators and flour mills 
at the rate of about $10,000,000 annually, the total destruction 
of foodstuffs running to about $25,000,000 a year. 

That this rate of burning can be very greatly cut down by 
adequate protective measures, the chief of which is automatic- 
sprinkler protection, 1s clearly evinced by a study of the 
sprinkler-tire records and by a comparison of the fire-insur- 
ance rates on such properties before and after protection. 

The records of the National Fire Protection Association, 
covering 70 fires in flour and cereal mills protected by auto 
matie sprinklers, show that in 54.3 per cent of the cases the 
fires were completely extinguished by the sprinklers and that 
in 37.2 per cent of the cases the fires were successfully held 
in cheek. Of the so-called unsatisfactory fires, making in all 
8.5 per cent of the total, half were due to partial sprinkler 
installation or exposure fires, leaving only 3 fires out of the 70 
where the type of construction was such as to handicap proper 





Fic. 1 A SPRINKLERED PIER IN BROOKLYN, N. Y. Notre CurTAIN Boarps INSTALLED TO BREAK UP CEILING AREA AND BANK HEA’ 
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ity, and the importance of the shipbuilding program would 
seem to warrant the yards in having specially trained men 
to handle their fire-fighting apparatus. We are not informed 
as to how far any of the yards have gone in this respect, but 
certainly if the hydrants are to be used most efficiently, any 
shipyard manager is shortsighted indeed who does not imme- 
diately organize and train his own fire brigade and install 
some type of manual alarm so that the men can quickly be 
summoned in ease of fire and be fully instructed as to their 
individual duties in controlling it. 

The fire brigades organized in a great many of the factories 
insured under the mutual system or with the Factory Insur- 
ance Association are extremely efficient, and no better plan 
vould be followed by the shipyards than to adopt these same 
nieasures, because a lot of untrained men with a long length 
ot writhing hose will succeed in making themselves ridiculous 
about as often as they will sueceed in making the fire so. 


Fire Prorection or FLour MILus anp GRAIN ELEVATORS 


Next in importance to the active prosecution of our ship- 
building program is the production and conservation of food- 
stuffs, particularly wheat. France and England are now on 
short wheat rations, and we ourselves have had to curtail our 
consumption seriously. But in spite of this tremendously 


sprinkler performance, or where the hazard was too severe 
for the ordinary sprinkler system. 

The same records show for grain elevators a total of 52 
fires, 38.5 per cent of which were completely extinguished by 
the sprinklers and 32.7 per cent successfully held in check. 
Out of the remaining so-called unsatisfactory fires there were 
only 6 where the hazard of occupancy or the nature of the 
building was such as to make unsatisfactory the performance 
of automatic sprinklers. 

This record shows why the average insurance rate on flour 
mills and grain elevators before the installation of automatic 
sprinklers and other protective devices is $3.03 per $100 and 
why after such protection it is #1.01—a 66°, per cent reduc- 
tion. There is no doubt but that the hazards involved in this 
class of property are many and severe, not only as applied 
to the processes carried on, but on account of the general 
nature of the construction. 

One of the greatest hazards in flour-mill operation is in the 
fast-running machines and in the processes of cleaning and 
reducing the grain. Nails and bits of wire are often drawn 
into the separator and cause sparks, resulting frequently in 
dust explosions. In this connection a report made many years 
ago is of interest. On May 2, 1878, the Washburn Flour Mills, 
Minneapolis, were wrecked by an explosion. A commission 
investigated and tested flour and coal dust. It was concluded 
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that “all finely divided carbonaceous material will explode.” 

The great number of elevators and conveyors running re- 
spectively vertically and horizontally through the plant make 
an enormous addition to the fire risk. The chances for fire 
to get a good start and to spread rapidly are so great that 
automatic sprinklers are placed somewhat differently from the 
method used in the ordinary factory building. The heads 
below the ceiling are spaced according to the usual standard, 
though frequently a little closer together. Around the eleva 


tors they are spaced as closely as they can be put without 


interfering with each other. They are also placed as near 


as possible to the elevator legs. The latter act in case of fire 


as veritable flues. To offset this an automatic sprinkler head 
is placed at the top of the elevator head inside the hood. The 
entire volume of water from this head would be discharged 
down the elevator leg and deluge any fire within it. 

Freight and passenger elevators and stairways make an 


other great hazard, and sprinklers are placed close to th 
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loss. Seventy-three per cent of all fires occurred at night, 58 
per cent of which were total losses; 71 per cent of the total 
loss night fires were from causes unknown. 

In spite of the fact that sprinkler protection obviously 
minimizes the danger of fire in these properties, and in spite 
of the fact that insurance rates are so largely reduced tor 
such installation, there are, comparatively speaking, but few 
of this elass of risk under protection The very large mills 
almost invariably have such protection, as do the elevators in 
connection with them. But up to the present time economic 
considerations have prevented carrying this protection into 
smaller mills, country elevators and terminal elevators on the 
wholesale basis that the hazard and irreplaceable values at 
stake demand. 

A great number of these smaller mills are located in sections 
where there is no adequate city water supply, and the conse- 
quent expense of tanks in connection with the equipment has 


worked to keep these properties unprotected ; tor business men 








Fic. 2 ANOTHER View oF PieER SHOWN IN Fic. 1. Nore PARTICULARLY THE CURTAIN BoarRpDS RUNNING LENGTHWISI 
STRUCTURE 


elevator wells and under all stairways. Sprinklers are also 
placed at the ‘top of the elevator shaft to protect the machin 
ery, while the great number of nooks, crannies and other out 
ot-the-way places in such a building all have to be adequately 
protected. 

The protection of the storage bins in the elevator section of 
the plant is a problem in itself. In cases where the bins are 
subdivided at the various floors, the same ceiling arrangement 
ot sprinklers is adopted as in the mill building itself. In some 
installations, particularly where the storage is arranged in the 
torm of silos, additional heads are placed beneath the floors 
of the silos, as well as in the space between the walls and the 
sides of the silos. 

A considerable percentage of unsatisfactory sprinkler fires 
in this class of risk were made unsatisfactory by vertical open- 
ings or faulty construction. The maximum sprinkler efficiency 
cannot be expected where the automatic sprinklers are at a 
disadvantage with regard to distribution of water or rapid 
spread of fire, such as is produced by vertical openings, flimsy 
construction or concealed spaces sheathed in wood. All of 
these elements tend to spread a fire rapidly and should be 
avoided in every case possible. 

An analysis of four-mill fires during ten years, made by the 
Millers’ National Insurance Company, showed that just half ot 
the fires proved a total loss, while the other half gave a partial 


OF rH 


seem invariably to demand that as tar as fire protection is 
concerned they must be shown a very large and attractive in 
vestment through insurance savings or else they will not install 
the equipment. Unbelievable as it seems, there are few men 
who consider adequate fire protection a thing which they them- 
selves can afford to pay money for out of their own pockets. 
They insist that the insurance companies to all practical in 
tents and purposes foot the bill. Even with the necessity for 
installing tanks, sprinkler equipments in a large number of 
these mills would show the owners 6, 8 or 10 per cent annually 
on their investment, but this is not sufficient reward to induct 
them to make their properties safe from fire and thus help to 
conserve our food supplies. 

In the country grain elevators the same condition applies 
as regards water supplies, and in addition the grain stored in 
the elevators is in many cases not owned by the same parties 
who own the elevator. Moreover it is usually stored for a 
period of only three to five months. This combination of cir 
cumstances and the seeming inability of the owners of the 
grain and the owners of the elevator to get together on a 
cooperative basis has worked to create a financial barrier 
against the equipment of these properties with automatic 
sprinklers. 

As regards the great terminal elevators, the question is not 


one of water supplies, as these are in most cases available. 
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Fic. 3 SPRINKLER LAYOUT FOR A TYPICAL Prer Property (SEE 


CONTINUATION IN Fic, 4). NOTE PARTICULARLY THE OPEN 


SPRINKLER EQUIPMENT TO GUARD AGAINST EXPosuURE FIRES 


Even where they are not, the values at stake are so great that 
the savings by reason of sprinkler equipment would pay for 
the systems in a comparatively short time. The trouble here 
is an exaggerated case of the same thing that exists in the 
country elevators, namely, that the elevator owners and opera- 
tors do not own all the grain being stored or in process. Since 
the great value at stake is in the grain itself, and since owners 
of the grain cannot see why they should spend their money to 
improve an elevator which they do not own, enormous quan- 
tities of irreplaceable food values are at the mercy of fire in 
one of the most hazardous classes of risk. 

While the engineering problems involved are a little more 
difficult than ordinary, they have been satisfactorily solved, 
and the protection of these properties is held up for financial 
reasons rather than on account of the engineering considera- 
tions involved. 


SEAPORT PROBLEMS 


Let us suppose, however, that there are no catastrophes in 
our great shipyards and that the country is successful in pro- 
ducing the needed ocean carriers. Let us suppose that the 
great ten-million-dollar-a-year fire loss in flour mills and grain 
elevators is stopped and that the grain is cleaned and milled 
and ready for shipment abroad. Have we then escaped all of 
the fire dangers which threaten to seriously impair our active 
prosecution of that part of our war work which has to do with 
feeding our Allies and providing supplies for millions of men 


abroad, including not only food but munitions, clothing, guns, 
aeroplanes, automobiles, ete. ? 

By no means. One needs but to visit any great Atlantic 
seaport today to see almost unbelievable quantities of supplies 
congested in piers, wharves and storage warehouses for ship- 
ment abroad. Our seaports are literally packed with vital 
necessities for France. No better idea of the fire hazards in- 
cident to such seaport congestion can be given than to quote 
from a book written by Fire Chief John Kenlon of New York, 
who perhaps has had more experience in fighting waterfront 
fires than any other man in America. Here is what he says 
of fire-protection problems in American seaports: 


The sheds or wharves, common to America, form about the most 
dangerous structures of their kind in existence. Built on wooden 
piles, with wooden superstructures, they are comparable to nothing 
but horizontal flues, through which flames rush with a lightning 
rapidity, rendering abortive any efforts on the part of the fire 
department unless the greatest promptitude is shown by all con- 
cerned, and demanding the use of fireboats with specially designed 
and extraordinarily powerful equipment. Fill these sheds with 
every sort of combustible material imaginable; hogsheads of resin, 
bales of cotton, crated furniture, barrels of pitch, stacks of dry 
goods, and such unconsidered trifies as a few boxes of celluloid toys 
and novelties, and can the mind of man conceive a collection of 
heterogeneous merchandise more calculated to provide the“ where- 
withal for a conflagration and matter enough to assuage the thirsty 
pens of all the newspaper reporters in the town? Yet this repre- 
sents an every-day condition in an American port, and it is perforce 
necessary not only to guard this property but to calculate the even 
more important risk, nemely, should fire occur, the danger of its 
spreading to adjacent dwellings. 








Sil Io tr te 





ee) ee en 

























miata een lll leas ea ena a 


Podiwamete vn 





ae SE eee 





JUNE 




























































































































1918 FIRE PROTECTION IN WAR TIMES, J. D. PRYOR AND F. V. SACKETT 447 
et ’ 
Yr" - ma ea eee rn tem nn ree ene en eeee = I BayS@ 20 +---------- See ahdained tenn 
| 
T tart tet to <—T 
—+ | Fy —4z en | — 
¢ HHA He 
PaO RSE a) c- 
x, * ‘ t 
> a = Se $$$ ——__— oo .* + 4 a + =<. 
7a: ee ee iy a 
af SE Re bee Be ee : 
€_| *| : BRE sal 8 SS a ra 
75 Br td ' a 
no Lt 
ok | | i | “| —_ 
Ha ty—t— tr a): —-r} sf 3 3%) = 1.42! 
pupil neneibuale [ Caebenat wal 

Z 

Ta ta tt ae 

~r = ne = 7 | tact 
— = 

Bear 

Gmee 

SH 

7st 

2 






































~~ - 
ae | 
te 
Tl 
Main p+: 4 or 
4 -_ 
Fic. 4 SprRinkier Layout ror a Typicat Prer PROPERTY—CONTINUATION OF Fic, 3 
Fire Prorection or Piers a great many could not be protected with standard fire walls, 


The protection of pier properties involves special hazards 
which require special attention and constant following up, and 
on account of the extreme importance of this matter we out- 
line briefly, in detail, the conditions found on piers. 
Construction. Construction varies to a considerable extent, 
but in general the tendency of the past few years has been to 
improve the type of buildings used for this purpose. No 
construction would be of 


doubt good 


material assistance in 
but, unfortunately, 
the present crisis will not permit of sufficient time to change 
existing construction defects. 
the and a few 

Some are also found with fireproof floors 


safeguarding against the danger of fire, 


Frequently we find fire-resistive 


construction in modern 


more properties, 
sprinklered piers. 
and of slow-burning construction. In general, however, piers 
consist of one-story corrugated-iron buildings supported on 
wooden frames and wooden piles. are two- 


story buildings, but always with high ceilings and large open- 


Sometimes they 
ings in the sides for loading purposes. Almost invariably they 
connect by unprotected openings with adjoining bulkhead 
buildings of ordinary construction and considerable size. 

Area. One of the worst features of piers is their large area, 
which is all open and subject to heavy drafts. Very seldom 
are these areas broken up by dividing walls, and unquestion- 
ably some good could be accomplished along these lines. For 
instance, fire breaks could be installed both above and below 
pier floors which would prevent the fire from spreading so 
rapidly and thus give the fire fighters a chance. Owing to the 
fact that piers are subject to heavy vibrations and movement, 


but fire breaks could help considerably and might be made of 
corrugated iron above the floor and heavy timbers below the 
floor, a construction which would not be affected by the move- 
ment of the pier. 

Accessibility. From the very nature of piers they are less 
accessible than ordinary buildings. Their location near rail- 
road terminals or on waterfronts means a frequent delay on 
account of congested traffic conditions. Furthermore, the or- 
dinary building is accessible to fire fighters from all four sides, 
while piers 
always the short side. 


and that is 
Approach from the water sides may be 
blocking the slips, and regulations should be 
made to keep these slips clear so that fire boats can approach 
from all sides. 


are accessible only from one side, 


eut off by barges 


Occupancy. The handling and storage of all sorts of sup- 
plies, from dangerous chemicals to aeroplanes, which must be 
received in whatever delivered by the 
transportation companies, is a dangerous operation. Further- 
more, there is a constant change in the kind of material pass- 
ing through from day to day, and this changing in itself pro- 
duces a hazard, as elements that may be safe enough in them- 
selves are frequently brought in contact with other elements 
which may cause them to be dangerous. Undoubtedly one of 
the worst features about this miscellaneous stock is the trouble 
with broken packages and containers, and the constant spilling 
of the various contents about the pier, where they may cause 
trouble later on. 


Hazards. 


condition they are 


The lighting and heating hazards are about the 
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same as in the ordinary building, and apparently well taken 
care of, but, of course, they must be continually followed up. 

SMOKING. No matter what regulations there are regarding 
smoking, it is a hard matter to handle. The danger from this 
source is always present, and the only remedy is to keep after 
the matter and treat offenders severely. 

Hevp. The searcity of labor has resulted in the employment 
of undesirable and irresponsible help. It is a case of that 
or nothing, and certainly results in an inereased hazard in 
handling. These men are not efficient, and are not trained in 
matters of fire protection as well as in ordinary times. There 
is no remedy for this condition except a careful and continual 
watching of these men. 

EXPosuRES. Piers are subject to exposure fires not only 
from adjoining frame structures on land and other piers but 
also from vessels alongside and floating material from other 
fires in the vicinity. They are much more susceptible to ex- 
posure fires than ordinary property, because the high winds 
prevailing on the waterfront carry flying brands greater dis- 
tances and fan these incipient fires wherever they start. An 
excellent illustration of this feature was the Jarvis fire on 
the Jersey City. waterfront, which spread across the river to 
a pier in New York. The vessels alongside and in the harbor 
are also hazards, because the employees on board are careless 
about fire-protection matters and are not under restraint by 
the pier owners. Frequently boats containing dangerous con- 
tents catch on fire and they may expose several piers in the 
same harbor. 

Fire Protection. Too much emphasis cannot be placed upon 
the necessity and importance of ample water supply for fight- 
ing pier fires, and yet during this last winter a large section 
ot the Jersey City waterfront was greatly endangered by low 
pressure in the city mains. Reliable reports indicate that at 
the time of the coal shortage and very cold weather the city 
pressure at many points near pier property was under 10 lb. 

This danger was somewhat offset by good private supplies, 
but it simply indicates how bad things can get when not prop- 
erly followed up. The size, location and condition of all mains 
and outside fire hydrants are matters that must have continual 
attention, or they are liable to fail during an emergency. In- 
stances of this kind have already occurred. 


INSIDE STANDPIPE AND Hose. For instant use with incipient 
fires and to hold them until the fire department arrives, proper 
standpipe and hose connections are essential and are generally 
provided. It appears, however, that this form of protection 
is open to some objections not common in other property, 
namely : 

a Subject to freezing, as shown by many cases that happened 
last winter 

b Liable to be used by crews of boats alongside for purposes 
other than fire and damaged or left out of condition by 
them 

Frequently inaccessible or blocked by piling of goods too 

near hose racks 

d Control valves are necessarily located out of reach, and 
when the operator finds the fire too severe he is liable to 
run without stopping to close the valve, allowing the 
waste of water when most needed 

e Condition of piping where salt water is used frequently 
requires special attention on account of barnacles, pitting, 
ete. The only remedy for these conditions is constant in- 
spection and frequent tests of the apparatus. 

EXTINGUISHER Paits anp Casks. The value of this form of 
protection lies in the fact that every one knows how to use 
pails and casks, and if used in time they may save loss. They 


must be looked after frequently to see that they are ready for 
instant use. 

WaTCHMEN. This is one form of protection that means much 
or little, depending entirely upon the watchman himself. In 
the past the main trouble has been that men used for such 
purposes were not ceupetent to fill the position, frequently 
being pensioners and others who were not physically fit. The 
importance of having strong, alert voung men is becoming 
more apparent. When it is remembered that every night the 
entire protection of great value is solely dependent upon their 
good judgment and faithful efforts in a monotonous job, it 
will be understood that first-class men must be employed. It 
is also advisable to have a watchmen’s checking system, and 
they must be thoroughly instructed in the detection and fight- 
ing of fire. 

Fire AtarMs. Both city and local fire alarms are desirable. 
The important thing is to give the alarm promptly upon the 
discovery of the fire, as assistance cannot be rendered too soon. 
For some reason or other there seems to be more trouble with 
delayed alarms in connection with pier fires than with other 
classes of property, and too much importance cannot be laid 
upon the necessity of early alarms for pier fires. Local fire 
gongs operated from the same box are desirable for the pur- 
pose of notifying all emplovees immediately, and furnish the 
best method of drilling them. 

Fire Brigape. A well-trained fire brigade is a very great 
advantage because these men are constantly on hand and avail 
able. Their jobs depend upon getting the fire out. Further, 
on account of their familiarity with the property and the fire- 
fighting apparatus they are able to get at the trouble very 
quickly. They should be under the direction of some experi- 
enced head and drilled regularly in their duties. They should 
know all about the apparatus and what to do in any emer- 
gency. They should be men selected carefully for their qualiti- 
cations along this line. Surprise tests should be made by the 
owners frequently to see whether they are properly responding 
to alarms. 

AUTOMATIC SPRINKLERS. The value of these systems is well 
known, and where properly maintained there is no question 
as to their efficiency. Pier conditions require special consid- 
eration, as follows: 


a They must be dry systems because the piers are not heated 

b High ceilings and particularly draft conditions make neces- 
sary curtain boards to bank the heat at sprinkler heads 
for high efficiency 

ec Extra heavy water supplies are required because of the large 
area subject to one fire 

d Outside sprinklers are sometimes necessary to protect from 
exposure fires on vessels, etc., that may be alongside of 
the pier 

e Sprinkler supervisory service for the purpose of automat- 
ically calling in the fire department whenever a fire starts 

f Proper housing for mains and dry valves to prevent freezing 
during cold weather. 

Considering the serious hazards in pier property, it is a 
surprising fact that only a comparatively few piers have been 
protected with automatic sprinklers. For example, out of 
some 150 piers in Manhattan we find only one or two with 
standard sprinkler equipments. Brooklyn makes a better 
showing with 18 sprinkler equipments, and New Jersey with 
about a half dozen. In the entire country there are only about 
sixty piers safeguarded with sprinklers. 

We find that it is practically the unanimous opinion of all 
the fire-protection engineers that sprinkler systems afford the 
best possible protection for this class of property, and many 
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ot them believe it to be the only satisfactory form for their 
particular conditions. 

Mr. E. P. Boone, of the New York Fire Insurance Ex- 
change, has had more experience with sprinklered piers than 
any one else in the country, and he is an enthusiastic believer 
in sprinkler systems for piers. His experience covers a num- 
ber of actual fires which have resulted in only nominal loss 
to the property on account of the quick action of the sprin- 
klers. He has mentioned one case where fire opened some 
twelve sprinkler heads which extinguished the fire so promptly 
that there was no interruption to business. Although the 
smoke was thick, the drivers continued to operate their motor 
trucks, loading and unloading as though nothing had hap- 
pened. Figs. 1 and 2 give a good idea of the way Mr. Boone 
adapts sprinkler protection to the special conditions existing 
on a pier. Large open areas are broken into sections by spe 
cial curtain boards coming down from the ceiling which bank 
the heat at the sprinkler head in spite of the drafty conditions 
Note that some curtain boards are parallel with the pier, and 
others intersect them at right angles, running across the pier 
together, forming large pockets for the heat to rise in. This 
construction is rather unusual, and is made necessary on ac 
count of the extreme width of the pier. Fig. 1 also indicates 
the great length of the pier. These views show one of a group 
ot sprinklered piers owned by the Bush Terminal Company, 
vhose property was recently taken over by the Government. 
Figs. 3 and 4 show the sprinkler layout for a typical pier 
property, and Fig. 5 a seetion through pier indicating provi 


+ 


zion for a metal fire curtain. 


Cont USIONS 


Everybody's business 1s nobody's business, and we firmly 
believe that serious trouble will result unless the entire matter 
is handled in a businesslike manner by some high authority 
with broad experience in this line. We submit: 


That there should be no question as to the reliability of all 

water supplies involved, either public or private 

» That lighters and boats exposing piers should be compelled 
to conform to established fire-protection practice and not 
be permitted to endanger this property by using kerosene 
lamps, cooking stoves, etc. 

That dangerous chemicals, oils and highly in !ammable mate 
nals should be segregated and kept separate from other 
supplies 

That barges and boats should not be permitted to block up 
slips, preventing access to the sides of piers 

That extra large areas should be divided by section walls or 
tire breaks 

That explosives, or explosive materials, should not be per- 
mitted near the important terminals 

} That bulkhead buildings should be cut off from piers where- 
ever possible 

h That sprinkler protection should be provided where condi- 
tions appear most-serious 

That good, reliable watchmen should be employed at night 
to properly safeguard the contents 

j) That all dirt, waste and rubbish should be immediately re- 
moved and the premises kept scrupulously clean 

* That, wherever lacking, all necessary fire-fighting apparatus 
should be provided and constantly tested and inspected 

1 That there should be a uniform practice established for 
handling all these matters, and particularly seeing that 
they are followed up from day to day. 


In our opinion the desired results can be accomplished only 
in one way: The Government must create a special central 
authority, with necessary experts to make a complete study of 
the entire situation in all our seaports, and then place the 
responsibility of handling and following up such matters in 
this one central authority. It must be more than an advisory 
body, and should be composed of men with practical experi- 
ence in such matters, and capable of enforcing the necessary 
regulations. This step is not only justified as a matter of 


‘ 


business expediency, but is in reality a matter ot! 


military 
necessity. 

We have sought in the foregoing to outline some of the 
broader principles of fire protection in essential industries, but 
in the last analysis each individual risk has its own particular 
problems which must be solved for the individual plant by the 
engineers in charge. 

One thing that applies to all plants, all offices and all houses 
is the matter of cleanliness and carefulness. What this coun- 
try needs is more careful national housekeeping, and in this 
connection the writer asked the Fire and Accident Prevention 


Committee of the National Fire Protection Association tor a 
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brief outline of the work it is doing this year in trying to 
reduce the fire losses which are so serious a drain on our 
national resources. In reply they said: 


“ We plan to incorporate where possible, ordinances giving 
the fire department power to enter premises for clean-up pur- 
poses and to correct various undesirable features. We are at 
present formulating a program to include the education of 
school] pupils in the details of fire prevention in the home, and 
to bring to the public a realization of personal responsibility 
for fires originating on their premises, whether homes or busi- 
ness. 

“We are also arranging for parades and demonstrations 
and suitable literature through committees which are to be 
formed in various cities throughout the country. As to your 
paper before the Mechanical Engineers, that is an opportunity 
for you to place before them the great necessity tor incor- 
porating fire-protection features in their plans when they are 
called upon to outline any project. We must rely upon the 
engineers of the country to help us in the broader field, and 
where plants are being erected usually the first consideration 
should be the preservation of that property from fire. Their 
realization of this need will be a great help, not only in redue- 
ing the fire waste of the country but in preserving the neces- 
sary output of materials in this time of war.” 





OIL FUEL IN NEW ENGLAND POWER PLANTS 


By HENRY W. BALLOU,' PROVIDENCE, R. I. 


Non-Member 


N the New England states there has of late been a rapid 

increase in the use of oil fuel in power plants, and in a 

convention partly devoted to the fuel problem a brief state- 
ment of the present status thereof may be of interest. 

From data privately gathered it appears that oil fuel is now 
used in at least 60 different power plants in New England, 
having a total of 83,000 boiler hp. These installations are 
located as roughly indicated on the outline map of New Eng- 
land shown in Fig. 1. They are grouped according to states 
as shown in Table 1, from which it may be seen that two- 
thirds of the power plants and over one-half of the boiler 
horsepower so served are in Rhode Island. 
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Fic. 1 DISTRIBUTION oF OIL-FUEL POWER PLANTS IN 
NEW ENGLAND, APRIL, 1918 


As shown in Table 2, most of these installations have been 
made in the past three years. When classified as to type of 
boiler, the result is as given in Table 3. When classified as to 
make of oil burner in use, the data are as presented in Table 4. 
It is estimated that in the year 1917 about 95 per cent of all 
of the fuel oil burned in New England power plants was used 
through Hammell burners. 

Oil fuel is supplied almost entirely by the Mexican Pe- 
troleum Company from three tank farms located at Provi- 
dence, R. I., Chelsea, Mass., and Portland, Me., having 
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For presentation of the Spring Méeting, Worcester, Mass., June 4 
to 7, 1918, of THe AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
The paper is here printed in abstract form and advance copies of the 
complete paper may be obtained by members gratis upon application. 
All papers are subject to revision. 


TABLE 1 NUMBER OF OIL-FUEL POWER PLANTS IN EACH NEW 
ENGLAND STATE IN APRIL 1918 





State | Number of Total 
plants horsepower 

Maine | ; 15,600 
New Hampshire l 1,400 
Vermont } ” 1,200 
Massachusetts | 10 29 O50 
Rhode Island | +2 $2,240 
Connecticut | 2 957 
Total | 60 83.447 


TABLE 2 OIL-FUEL POWER PLANTS INSTALLED IN NEW ENGLAND 


1915-1918 
Year Number of boilers | Boiler horsepower 
| 
1915 74 24,40) 
1916 7 14,315 
1917 as 22,382 
1918 Q 22.300 


TABLE 3 BOILERS INSTALLED IN NEW ENGLAND OIL-FUEL POWER 
PLANTS, 1915-1918 


Number of Make of boiler Total boiler 
boilers horsepower 
150 | Honzontal return tubular 22,582 
SS Manning 16,525 
Ss! | Babcock & Wilcox | 31,025 
15 Heine 4,400 
15 | Stirling } 3, 800 

5 Scotch marine 715 

4 Gunboat | 2,400 

| Edge Moor 1,000 

2 | Keeler | OO 

l Aultman-Taylor SOO 
| | ° - —_ 

44 Total 83,447 





TABLE 4 OIL BURNERS IN USE IN NEW ENGLAND POWER PLANTS, 
APRIL, 1918 








Make of burner Number of | Boiler 

plants | horsepower 
Hammell 55 81,040 
Witt. 4 1,157 
White. l 1,250 











capacities of 257,000 bbl., 165,000 bbl., and 202,000 bbl., 
respectively. It is said that tanks have been ordered to in- 
crease the capacity of the Providence tank farm to 735,000 
bbl., which is roughly equivalent to 200,000 tons of coal. 

All of this oil is brought from Tampico, Mexico, a distance 
of over 2000 miles, in tank ships. The size of these tankers 
has greatly increased of late, the largest running into Provi- 


dence being nearly 500 ft. long and drawing nearly 30 ft. of 
450 








mi ladles 
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water. Its capacity is 80,000 bbl., which is roughly equivalent 
to 20,000 tons of coal. 

Loeal delivery from tank farms to power plants is by tank 
cars and auto trucks. Perhaps one-half of all fuel oil is 
delivered by auto trucks having capacities of from 1500 to 
2280 gal. Such trucks, carrying 8 tons of oil, or enough to 
yield 2000 hp. for a 10-hr. day, will discharge their load by 
gravity in from 3 to 5 min. Oil trucks from the tank farms 
at tidewater in Providence make the round trip to the Tama- 
rack power house in Pawtucket (a distance of 10 miles) in 
11% hr., including both loading and unloading. 

The oil is usually delivered at a temperature of from 80 to 
85 deg. fahr. The quantity delivered is seldom checked by 
weighing or by temperature observations, the “ delivery slip ” 
of the oil company usually being accepted as evidence of 
quantity, after observation by the purchaser’s agents that the 
truck is full on arrival and is allowed to thoroughly drain. 
Analysis or other test of the oil is seldom attempted by the 
purchaser. 

The chemical constitution and freedom from impurity of the 
oil appear to be remarkably uniform, especially when consid- 
ered in contrast with coal. Uniformity is presumably favored 
by marine shipment in bulk. So far as known, there is no 
accumulation of water or silt in the receiving tanks at power 
plants. The small quantity of water in the oil, frequently 
about one-half of one per cent, is said to be present as a sort 
of emulsion. 

The typical New England power-plant equipment is often 
about as shown in Fig. 2. Cylindrical steel tanks, of capacity 
to serve from a day to several weeks, are usually set in the 
ground or in concrete vaults. Concrete storage tanks are also 
extensively used. A steam coil keeps the oil in the tank at 
a temperature of from 90 to 120 deg. fahr., whence it passes 
through an ordinary duplex pump and thence to the boilers 
at a pressure of from 18 to 30 lb., being heated to perhaps 
180 deg. fahr. by the exhaust steam from the pump. A return 
oil pipe discharges into the tank, thus providing warm oil at 
starting and discharge for the relief valve. Oil pressure is 
maintained by a pump governor, and meters on both supply 
and return pipes register quantities. Strainers, pressure 
gages, thermometers and twin pumps are customary. The 
simplicity of the typical oil equipment when compared with 
that for coal is, of course, one cause of the popularity of 
oil fuel. 

Insurance requirements appear to have ceased to be burden- 
some as standards of fuel and equipment have been found to 
be uniform and reliable. At present the two main require- 
ments appear to be that the tank shall be below ground out- 
side of the building walls and below the level of the pumps 
and boiler-room floor. Even these requirements have been 
modified in some eases. No difficulty is experienced in pump- 
ing oil as warm as 130 deg. fahr. with a 10-ft. suction lift; 
and one installation with a 15-ft. suction lift is said to be 
successful. 

A statement of the causes and conditions which have led to 
this sudden adoption of oil fuel in New England may be of 
interest. Of course, a primal cause was active propaganda by 
oil and equipment companies; and the basic cause was the 
superiority of oil to coal. The merits of oil fuel, however, 
although long recognized in other parts of this country, are 
somewhat of a surprise to the manufacturers of New England. 

About nine-tenths of these oil-fuel installations are a substi- 
tution for coal in existing plants rather than primal installa- 
tions in new plants, and it is believed that fully nine-tenths 
of them have been made without the advice of a consulting 


engineer. This statement may seem more significant than is 
really the case, both because in a number of instances where 
a consulting engineer’s opinion has been sought the change to 
oil has not been made, and because of the excellent grade of 
engineering skill employed by the equipment companies in 
solicitation. 

In general, the owner has been convinced by the remarkable 
contrasts between coal and oil, and the simplicity and freedom 
from labor troubles, ashes and dirt have appealed to him most 
strongly. In a number of cases additions to power plants 
have been avoided by the use of oil fuel, and such a feature 
is one to conjure with in New England. 

There is no other method of increasing the capacity of a 
boiler plant so quickly and so cheaply as by substituting oil for 
coal fuel. Defective-draft troubles disappear coincidentally 
and the lone fireman dozes peacefully in ten-minute naps. 
In a number of cases the change to oil fuel has made it pos- 
sible to shut down one or more boilers. The resulting saving 
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in radiation losses and maintenance is a typical il'zs*ration of 
the collateral economies of oil fuel. 

In the judgment of managers,-the minor nature of altera- 
tions in a boiler necessary to use oil fuel and the possibility 
of readily changing back to coal are vital features. 

A few plants in New England have accomplished the auto- 
matic governing of the flow of oil and of the atomizing steam. 
Hand control of operation is almost universal, and is now ai- 
taining a standard of excess-air proportions never reached ex en 
in the highest grade of coal plants, some tests having shown as 
little as 20 per cent excess air. It is inspiring to contemplate 
the probability that automatic regulation of the oil, the atomiz- 
ing steam and the draft pressure will all become a standard 
reality within a few years. Then will be the golden age of 
regulated combustion in New England power plants. 

The advantages of oil fuel are ably set forth in the Transac- 
TIONS for the year 1911 in a paper by B. R. T. Collins,’ in 
which there are formulated seventeen well-defined ways in 
which oil fuel is superior to coal. Papers by C. R. Weymouth’ 
in 1908 and 1912 are also noteworthy, and the U. S. Navy tests 
of 1905 and of 1916 are excellent evidence, if proof were 
needed, that, per heat unit contained, oil fuel is from 10 to 20 
per cent more efficient than coal. 

In an excellent paper on fuel oil, read before the Boston 
Section of the A.S.M.E. in 1917, Mr. F. W. Ewing estimated 

1 Trans.Am.Soc.M.E., vol. 33, p. 83. 


? Trans.Am.Soc.M.E., vol. 30, pp. 775 and 797; and vol. 34, p. 639. 
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that parity in the price of coal and oil is reached when 26 
per cent more is paid per heat unit of oil than of coal. This 
would be equivalent to about a 60 per cent higher price 
per pound of oil. While noting that this generalization should 
not be taken too seriously, the writer is inclined to believe 
that the many collateral economies involved in the use of oil 
fuel cause it to be true that in numerous cases even more than 
60 per cent extra can be paid for oil. 

The saving of labor due to oil fuel as compared with coal, 
while in itself large, has often been given a greatly exagger- 
ated importance. Of the operating expenses in a New Eng- 
land boiler plant other than fixed charges, 80 to 90 per cent are 
usually for fuel. Accordingly a slight variation in the cost per 
pound of fuel may amount to as much as the total cost of 
labor. It has been said that a variation of a tenth of a cent a 
gallon in the price of oil will offset all saving in wages due to 
oul fuel. 

It is obvious to engineers that, assuming a dependable sup- 
ply of oil fuel at a price per heat unit equal to that for coal, 
the latter would soon cease to be used in the power plants of 
New England. The choice between oil and coal is therefore 
a matter of supply and not of quality. The only way in which 
coal may rival oil fuel is in price. It accordingly becomes of 
interest to consider what the future may have in store for the 
power plants of this section. 

A recent review of the coal supplies of the world by the 
National City Bank of New York sets forth the remarkable 
tact that the coal deposits of the United States exceed those 
of the rest of the world combined and are seven times as great 
as those of all Europe. Of these prodigious deposits a large 
part of the finest steam coals lie in the states of Pennsylvania 
and West Virginia, within 500 miles of New England. 

As to production, in the year 1917 the United States mined 
within 10 per cent of as much coal as the rest of the world 
combined, over one-half of which came from Pennsylvania and 
West Virginia. 

The greatest supply of coal in the world being within 500 
miles of New England, what, now, is the ease for fuel oil? 

It is notable that the question of supply is not simply about 
oil, but about fuel oil, which latter has been defined as oil 
which is more valuable as fuel than in the form of refined 
products. 

It appears that crude petroleum may be divided into two 
classes, namely, one with a paraffin base and the other with an 
asphalt base. That with the paraffin base is so valuable for 
its derivatives—gasoline, kerosene, lubricating oils, and a 
thousand others—that its price will always be prohibitive for 
fuel. Moreover, rapid improvement in methods of distillation 
has made the refined products from the lighter asphalt-base 
oils so valuable that many of these oils have disappeared from 
the fuel market. Much that was fuel oil ten years ago is no 
longer fuel oil. Thus it is that of the four great oil companies, 
each having extensive tank farms at Providence tidewater, 
namely, the Standard Oil Company, The Gulf Refining Com- 
pany, The Texas Company, and the Mexican Petroleum Com- 
pany, only the latter is furnishing fuel oil for power plants. 
Indeed, at the present writing the Mexican Petroleum Com- 
pany is unable to take any more contracts for fuel oil, and on 
the face of things it appears that oil is even now more scarce 
than coal. The question is not as to the world-wide supply 
of crude petroleum, but merely as to that small part of the 
whole supply which may not be readily distilled. 

The extremely heavy grades of asphalt-base oils from 
Mexico are practically the only fuel oils now available to New 
England. It will be shown later that this Mexican supply 
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(amounting to 55,000,000 bbl. in 1917), though in itself of 
great volume, is destined to cut but a small figure in the 
world’s supply of fuel. Consequently, Mexican fuel oil will 
naturally gravitate toward those uses for which it will com- 
mand a premium. 

The question then arises as to what uses will pay a premium 
for fuel oil, and the answer is, those uses in which its superior- 
ity to coal are most important. The greatest of these is marine 
use. Consider the item of labor alone. It is generally con- 
ceeded that in a large boiler plant the boiler-room labor with 
fuel oil may be only one-tenth of that with coal. On ship- 
board the labor of coal passing and trimming bunkers greatly 
exceeds similar labor on land. When, as on shipboard, it be- 
comes necessary not only to transport the heavier and more 
bulky coal but also to transport the laborer, his housing and 
keep, it is unquestionable that fuel oil will command a pre- 
mium for marine use as compared with its use on land. The 
seventeen superiorities of oil fuel formulated by Mr. Collins 
apply with greater force on shipboard than on land. And the 
same statement is true in a slightly less measure in the case 
of locomotives as compared with stationary power plants. 

The coal review of the National City Bank estimates the 
marine use of coal at 75,000,000 tons per year, or five times 
as much as the entire output of the Mexican oil fields. The 
Pennsylvania Railroad alone would take a large part of the 
total oil output of Mexico. Moreover, the relative ease of 
marine transportation of fuel oil will cause it to displace coal 
in places that are remote from coal deposits and difficult of 
access. Already, in 1917, over 3,000,000 barrels of this fuel 
oil went to the west coast of South America. 

While prophecy is ever hazardous, it is probable that in the 
long run the use of fuel oil in New England will be confined 
to those special uses and sporadic cases which, for one ab- 
normal cause or another, can afford to pay the premium that 
oil fuel will command for uses outside of power plants. Oil 
fuel will within a very few years become a luxury for power 
plants. 

The kinds of power plants which may be warranted in pay- 
ing the premium that oil will ultimately command for trans- 
portation uses might include those plants which must maintain 
banked fires for considerable periods, such as plants auxiliary 
to water power or boilers serving fire pumps. 

The premium may also be paid by small, prosperous plants 
in cities where smoke, dust and dirt are especially objection- 
able, coal storage difficult, ashes disposal expensive, and the 
labor expense and managerial oversight disproportionately 
burdensome. 

In a word, oil fuel is incomparably superior to coal; but 
that very superiority, together with its relative scarcity, will 
ultimately debar it from New England power plants. 

Just at present the user of oil fuel is enjoying those benefits 
incidental to extreme labor scarcity and abnormal prices for 
coal, and the lucky few who happened to have long-time con- 
tracts are reaping a golden harvest; but these conditions are 
ephemeral. Doubtless the whole cost of many oil-burning in- 
stallations will be saved well within a period of five years. 

The present rapid increase in the use of fuel oil in New 
England power plants is but a lucky incident in the marketing 
of a great natural product. Immense as is its absolute volume, 
the insignificance of its relative volume as a source of world- 
wide fuel has thus far been the main obstacle to the adoption 
of Mexican oil on the high seas. That obstacle is rapidly 
disappearing, and, regrettable though it be, it is inevitable 
that its very virtues will ultimately deprive the power plants 
of New England of fuel oil. 
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THE WORKMAN’S HOME: ITS INFLUENCE UPON PRODUCTION 
IN THE FACTORY AND LABOR TURNOVER 


BY LESLIE H. ALLEN,’ BOSTON, MASS 


Non-Member 


HE events of the past twelve months have shown up in 

no uncertain way many serious detects in the structure 

of our social system. So many things in which we prided 
ourselves and rested with confidence have fallen apart or 
shown essential weaknesses. The earnest efforts of all who have 
at heart the welfare of our country and its people are needed 
to redesign and reconstruct the defective parts of our social 
machinery in order that we may maintain the leadership of 
democratic nations that we now hold and enjoy 

Among the industrial and economic problems which have 
disclosed themselves and are pressing for an immediate solu- 
tion is that of the housing of the working classes, the subject 
of this paper. 

Let it be recognized at the outset that this problem is entirely 
distinct from that of the housing of the poor, a problem of 
equal urgency and of greater difficulty, a problem in which 
we all are, or ought to be, equally interested. In addressing 
The American Society of Mechanical Engineers in their profes 
sional capacity, | have, however, restricted myself to the sub- 
ject of housing the working classes, a subject that bears ar 
important relation to the professional work of the engineer 
rather than to his social sympathies. 

The high wages that now prevail are not bringing to the 
workingman either wealth or comfort. The shorter hours 
that the unions have devoted so much time and effort to secure 
and have often fought for with so much bitterness have not 
produced any corresponding improvement in the workman’s 
condition. This is largely because the workman is unable to 
secure a comfortable home in which to spend and enjoy his 
hours of leisure. If he earns high wages rents are raised by 
landlords generally and prices of other commodities go up in 
like manner, and in growing centers of industry houses are 
usually impossible to obtain. At the present time, when the 
cost of building is so high, new houses are not being built to 
accommodate the growth of population or its concentration in 
industrial centers engaged in munition work and shipbuilding, 
and the result is an altogether disgraceful amount of over- 
crowding. It is becoming the rule rather than the exception 
for two or even three shifts of men to oceupy the same beds 
in overcrowded rooms, and it is practically impossible for any 
workman, skilled or unskilled, coming to a new town to bring 
his family with him; he has to come alone and crowd in as a 
lodger with others. 

None of us have attended this meeting to discuss matters of 
abstract interest, and in addressing the members of the Society 
it is most important that the connection between the housing 
problem and their professional work be clearly established. 


Lack oF Housine a Fregvent Cause or Lasor TURNOVER 


Recent investigations have shown that one of the most im- 
portant causes of the present abnormal] labor turnover is the 
lack of sufficient homes to house the population around in- 
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dustrial plants and the altogether unsatisfactory nature of 
such houses as there are. 

It is hardly necessary in this paper to present figures re- 
garding labor turnover to a meeting of engineers; it is a 
pressing problem that you all know more about than the 
speaker. Ten years ago we should have felt rather ashamed 
of a turnover of 100 per cent per annum. Many large plants 
now consider themselves very fortunate if they can get below 
200 per cent. Those who do not keep track of their figures 
may be inclined to dispute this, but those who through their 
employment department keep records of their labor turnover 
will unanimously bear out the general statement made above 


»f high wages the living conditions 


The tact is, that in spite 
in our manufacturing centers are so miserable that a workma1 
cannot endure a long stay in one place, and he soon throws up 
his job and moves on to the next town for the sake of a change 
in the vain hope that he will find something better than the 
conditions he has just left. Such men separated from their 
families and roaming from place to place soon degenerate into 
the “ floater” class that is such a big problen to our employ 


ment departments 


RESULTS OF A QUESTIONNAIRE ON MEANS OF RepucinG LaBor 


TURNOVE! 


In order to bring out more clearly the importance of good 
and adequate housing as a means of reducing labor turnover, 
the Aberthaw Company has just prepared and circulated a 
questionnaire among employers of labor, asking for figures on 
their labor turnover and on the character and sufficiency of 
the house accommodations around their plants. Prior to this, 
as far as could be ascertained, no data had been assembled on 
this relation, although the opinion has been widely held that 
housing has an important influence on labor. 

Eight hundred and forty replies were received, containing 
a mass of most interesting information. The replies were from 
typical plants in the eastern and middle-western states, some 
in cities and some in small towns, and may be taken as a fair 
average statement of conditions. 

As we expected, only a small proportion (18% per cent) 
of our correspondents kept any record of their “hiring and 
firing”; of those who had kept records on turnover nearly a 
third had started keeping their records within a year. 

Very few of those answering stated that they housed all! 
their help, but 17 per cent owned some houses. 

In answer to our request for an expression of opinion as 
to the influence of good housing, nearly all replied that it was 
a benefit to a manufacturing plant, tended to hold the men and 
made them more contented and happier, but there was some 
division of opinion as to whether it reduced time lost through 
sickness, 

The opinion is held by all manufacturers located in large 
cities, such as New York, Philadelphia and Buffalo, that in 
very large communities housing has no bearing upon labor 
supply—with the exception of one firm in Detroit, which at- 
tributes a large reduction in turnover to selecting its new em- 
ployees from those who live within half a mile of the plant. 
No firm in a very large city shows any interest in housing, al- 
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though in many eases the turnover is just us large. Whether 
this opinion is a correct one due to there being an excess of 
supply over demand for houses or for labor or both, in our 
big cities, or whether the opinion is fallacious, we are unable 


to say. 


TABLE 1 RELATION BETWEEN LABOR TURNOVER AND HOUSING 


Percentage of Percentage of 
locahties localities 
lurnover reporting | reporting 
adequate insufficient 
housing housing 
Less than 50 per cent 52.5 4 
50 to 100 per cent 21 ts) 
100 to 200 per cent 14 14 
200 to 300 per cent 7 6 
300 to 400 per cent 3.5 Ss 
Over 400 per cent 2 5 


Table 1 has been compiled from the answers received. It 
indicates that over 50 per cent of planis reporting turnover 
which have adequate housing around them have a turnover 
below 50 per cent, while only one-third of the plants where 
housing is insufficient report as low a turnover as this. 

Combining all plants reporting a turnover of less than 100 
per cent, the figures are only slightly in favor of those which 
have adequate housing; above this point the advantage rests 
with the well-housed plants. 


EXTRACTS FROM REPLIES TO QUESTIONNAIRE 


The figures obtained cannot be called conclusive, and it is 
probable that many with records of high labor turnover did 
not care to disclose them. Of far greater interest and value 
are the replies returned with the questionnaire. Some of the 
more interesting follow: 

A Pennsylvania mil] has some very positive evidence of the 
eash value of good housing. Their manager writes us: 


Our two blast furnaces are located about twenty miles apart, 
and between them is the blast furnace of a rival company. We 
consider our housing facilities superior to theirs, and to give you 
an idea of the effect of this would state that for years past they 
have had to pay more per day, of the same number of hours, for 
all of the men they employ around their plant. Of course the 
wages differ for different positions, but any position at their plant 
pays more money than a corresponding position at either of our 
two plants. 

Furthermere the general living conditions around one of our 
own plants are somewhat better than the other, and in view of 
this we find we have to pay a differential in the labor scale al- 
though the plants are only twenty miles apart. 

Hardly a month goes by that we do not get some men to come 
to us from this rival furnace, stating that the reason for moving 
is, though they get less wages, the housing conditions are better 
around our plants. 

I might say that while we have not got the exact figures for 
comparison, we believe our labor turnover is exceptionally low 
compared to other plants in the same line of business, and we 
find the difference between the labor turnover at our different 
plants bears a relation to the desirability of the houses and living 
conditions at the respective plants. 


A New Mexico mining company that has laid out one of the 
most charming and artistic villages owned by a copper mine, 
writes us: 


When this camp was new, it was composed mainly of single men, 
the number of married men gradually increasing with the age 
of the camp until now a large majority of the men are married. 
This has necessitated the building of additional houses from year 
to year to take care of the demand, although there has been no 
material increase in the number of employees. 


Without a doubt, a married man settled down in a house with 
his family is much more contented than a single man who is 
living in a boarding house. It is a fact that a married man will 
not jump up and leave his work on the slightest provocation, 
whereas a single man without a family connection frequently gets 
up and leaves without notice, for no reason whatever. 

During the war period miners’ wages are increasing rapidly, 
and in the very recent past there has been a great shortage of 
men. With the increase in wages and the shortage in labor, men 
have a tendency to want to move around from place to place to 
see if they cannot find something better. We have had a great 
many cases of men coming for the fourth or fifth time and giving 
us a list of fifteen or twenty places where they have worked in 
the past four or five months. During normal times we can safely 
say that an employee is more contented, happier and attentive to 
business when comfortably domiciled. 


Indianapolis is a city we should all like to live in. Each 
manufacturer who writes from Indianapolis speaks of it as a 
city of hones. For instance, one letter says: 


Indianapolis is a town where a great many workmen own their 
own homes. It is possible for a man to buy a piece of property 
in a decent part of the town with a good house on same by making 
a small cash payment and making the balance of his payments 
at about what he would pay for rent. We believe that this is a 
very good thing for the city, and for the industries and the men 
located therein. It has a tendency to stop the shifting and con 
stant changing of men, and is of an economical value because it 
promotes saving and altogether produces a better grade of work- 
men and citizens. 

It is our belief that there is not the great shifting among the 
workmen of Indianapolis that you will find in other manufacturing 
cities. At the present time we do not doubt but what the popu 
lation is shifting more than under normal conditions, but we do 
not believe that this percentage of change is as large with us as 
it is in other communities. 


A small Connecticut town of home owners seems well con 
tent, as one reply says: 


A great many of our employees own their own homes, a factor 
which tends to hold the men, makes them more contented and 
happier and is evidence of an earning power greater than in many 
lines of industries, and the result is that we do not have to give 
any particular thought to housing conditions. 


We all envy such a happy state of affairs. 


From a thriving New York city the Broadhead Worsted 
Mills write us: 


We have only three or four houses and do not believe in building 
houses for laborers. We have a class of labor a little above the 
average, who build their own homes. Jamestown is noted for its 
laboring people owning beautiful homes. When an employee owns 
his own home and is interested in the city where he lives he will 
stand by the company that employs him much longer than he will 
if he lives in a tenement house belonging to the company. 


The experience of the general manager of one of our largest 
collieries confirms the views expressed. He says: 


From close observation and study of results experienced at four- 
teen operating collieries, I can state specifically that where housing 
conditions excel there the better class of labor exists, as is dem- 
onstrated by higher efficiency in their work, cleaner play during 
their play time, and better homes for the wife and family. 

At such of these collieries operated by this company and where 
conveniences of a modern character have been placed at the dis- 
posal of workmen and their families, our labor is of the most 
efficient and also of the most stable character. We have found 
under these good conditions that even though the man did not 
fully appreciate the conveniences provided, in a great many in- 
stances after he and his family had moved away the wife has 
written to our superintendents asking if her husband can be placed 
at work again, and if a house can be obtained. At other of our 
collieries, especially those acquired by purchase after housing plans 
had been fully developed under the previous owners, we have 
observed that where inadequate thought and consideration had 
been given to house plans and conveniences difficulty was ex- 
perienced in retaining the desired class of labor, even though the 
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working conditions at the mine were equal to the working condi- 
tions at our collieries built throughout by ourselves. 

Another colliery has had some interesting experiences to 
relate in keeping men by means of improving their houses. 


Our company is engaged in mining bituminous coal, and has 
over one thousand houses. Owing to the depressed condition of 
the trade for many years we were unable to keep our houses in 
proper and attractive condition, and had it not been for that 
condition prevailing generally, we would unquestionably have lost 
labor that otherwise we retained. During 1916 and 1917 we put 
all of our very better condition and improved 
the surroundings. We have not any doubt that we have retained 
labor which would have gone to other places had we not done so, 
and our judgment is that it is wise to provide comfortable houses 
and attractive surroundings for the employees of any industrial 
establishment and that returns 
factory results in the operation as a 


houses in much 


such a_ policy indirectly satis- 


financial whole. 
It is only fair to record adverse opinions. From a large 
te tile concern in Montreal we learn that company housing is 
a disadvantage to them. 


It makes them independent; if the company had not built 
would have built their own homes and become fixtures 


they 


Mr. E. H. Barnes, superintendent of the large General Elec- 
tric Co. works at Fort Wayne, Ind., writes us: 

This is a town where a great many people their own 
homes, or are buying them at the present time. After these have 
got located then the outsiders float in and out. Of course, with 
the abnormal growth of our concern in the last two or three years 
without any 


own 


corresponding increase in the housing facilities the 
matter of overcrowding and indifferent housing naturally makes it 
rather difficult for people seeking a new place to work and live. 
Our ratio of people hired to those kept has run unusually high 
in the last year. 


mobile and 


This we find it impossible to analyze; as auto 
munition factories slowed up we probably got the 
result of their culling out dumped on us at that time, due to 
our geographical location, but we have no data to prove or dis 
prove this. 

The question of companies building houses and renting them to 
their employees is one which very few people seem to agree on. 
Personally I think that any company makes a mistake in doing 
this. The working people as a whole suspect some ulterior reason 
for the company’s apparent beneficence. To the average Ameri- 
can, who usually has very fixed ideas about these matters, it is 
more or less repugnant. 


From another metal-working firm we have: 


We know that good housing tends to hold the men, as we find 
that many men give their excuse for leaving us that they cannot 
always obtain the kind of a house they desire. 


Another of our correspondents emphasizes the importance 
of employees living within walking distance of the plant. 
A Buffalo manufacturer’s evidence is interesting. 


We find that our most contented and steady, and probably best 
paid employees are those who live within walking distance of our 
plant. 

Our main difficulty at this time in getting and holding em 
ployees is that the transportation problem would be largely solved 
by better housing conditions in the vicinity of our plant. 


The opinion of Mr, A. W. Sanderson, Director of Labor of 
the B. F. Goodrich Company, Akron, Ohio, is doubly inter- 
esting because of the great outlay made on housing by the 
Goodyear Company in that city. Mr. Sanderson writes: 


We have at times felt that if housing conditions were better 
throughout the whole city of Akron, turnover might be somewhat 
reduced, but we have never felt that any participation in the 
housing scheme would benefit us sufficiently to justify the under- 
taking. 

Mr. R. S. Childs writes regarding the financial value of good 
housing : 
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At Marcus Hook, Pa., is the Viscose Company, makers of arti 
ficial silks, with a pretty housing development which takes care 
of about one-half of the employees. They have a labor turnover 
month at the present time. Next 
them is the Congoleum Company, making floor coverings, with no 
housing and the turnover is 30 per cent per month. The Viscose 
proportion of skilled than the 
that region are 
restless, due partly of course to the great 


of 15 per cent per door to 


Company employs a larger labor 


Congoleum Company. Living conditions in very 
bad and labor is very 
shipyard developments. The Congoleum Company recognizes the 
need of housing as the only solution of their manufacturing prob 
lem and figure they would save $200,000 a year thereby, 
unskilled fragile 


careless sweep of the arm will ruin $20 worth of goods 


inasmuch 


as they have labor handling where a 


Further confirmation from an Erie Iron Works 


Among our mechanics who own their own houses the labor 


turnover is very 
the unskilled 


homes 


small; this also is true to a large extent 
lived in the city and 


among 


labor who have 


own their 


The president of a large paper company near Philadelphia 
testifies to the steadiness of home-owning workmen : 


(ur industry is the principal one in the town and most of our 
been with us for a great many There 
seem to be enough houses in the neighborhood to provide room for 
all. The company owns some land which it sells to those employees 
who want to buy and build their own houses. We sell the land 
at a low price and on any terms which the purchaser may desire 
We encourage our employees to buy 


employees have years 


their own homes, as our ex 
perience is that those who do so are much more dependable than 
those who do not. Our relations with our men have always been 
most pleasant and all of them take a personal interest in the prop 


erty and success of the business. 


Another Massachusetts textile concern is desirous of seeing 
his men home owners independently of his company: 
As a what good 


housing near the plant is a benefit to any manufacturing business 
located in the country. 


general proposition there is no question but 
We are under the impression, however, 
that good housing built by other people is of more benefit to the 
community and the manufacturing plant than housing controlled 
by the manufacturing plant itself. We are continually having to 
build more tenements, although we find that tenements owned by 
other people usually rent more readily and for more money than 
our own houses. 

There seems to be distinct desire on the part of our better class 
of employees to spread out and not house themselves as thickly 
as in years past. Among some of the Southern European aliens, 
however, the tendency to overcrowd still persists. 

We believe that a plan that enables the employee to build and 
own his own house is a benefit to the community, to the employer 
and to the employee. We have not, however, been successful in 
interesting our employees in any proposition of this kind to the 
extent we have desired. 


A well-known crane manufacturer believes in selling houses 
to his men even at a loss: 


From the fact that nearly all of the company capital is needed 
in its business it is a very difficult matter for them to divert much 
of it to the construction of new houses, much as they would like 
to do so. 

We find that the employees were very anxious to buy these 
houses, but of course, the burden of the expense will have to be 
carried by the company for approximately ten years. 

We consider it desirable to have as many of our employees 
own their homes as possible, because it makes them more thrifty 
and their families are better satisfied ordinarily, because of the 
added interest. 

The pressure of the housing situation is very apt to make it 
necessary for us to utilize women in the shop to some extent. 
The fact that they are already housed makes it easier to use them 
than to get help from outside sources and then have the housing 
problem get more serious than it is at present. 

While we have no definite statistics relative to the time lost 
by men who are properly housed and those who are not, we are 
of the opinion that a man working to pay for his own home will 
not lose any more time than is necessary and therefore will be on 
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the job as steadily as it is possible for him to be. The satis- 
faction of owning one’s own home and improving it is real. So 
far as we can recall we have only had one man who has bought 
his home leave the employ of the company in the past three years. 

The houses which the company built during the past year were 
sold to the workmen for considerably less than the actual cost of 
them; however, the difference between the actual cost and the 
selling price of the houses will not be lost in the long run, because 
we feel that the men will be better workmen and will stay longer 
with the company because of the situation. 


Many can sympathize with the following frank admission: 


We were of the opinion that it would be beneficial to house 
our employees located in good houses in the village, and bought a 
large tract of land with that end in view, but gave it up for a 
bad job and have not done any building of that nature for some 
time. and would be glad to sell all we own or to hear they were 
burned up. 


Our correspondent did not enlighten us further. In face of 
the successful work done by other concerns we suspect that 
some initial error was made in the organizing of the project. 
Such a letter only emphasizes the need for careful organiza- 
tion and management in a housing development. 

Mr. D. H. Andrews, President of the Boston Bridge Works, 
lays stress on the laudable desire of the workman to make 
his own home arrangements: 


For the great mass of people human welfare seems to consist 
largely in comfortable, healthful homes with income enough to 
provide food, clothing and some provision for the future, with a 
reasonable amount of recreation. The undisturbed possession of 
comfortable, healthful homes is such a prime factor in the con- 
tentment of employees that every far-seeing employer should and 
would, if circumstances will permit, have a deep and personal in- 
terest in this phase of the welfare of employees. Our experience 
with employees is that generally if the location of their employ- 
ment will admit of it, they prefer to settle the question of their 
homes independent of any consideration which may, to them, 
savor of paternalism on the part of their employers. If the em- 
ployment is of stable permanence and the employer can provide 
homes for employees with an arrangement for the gradual rental 
purchase of same by the employee, that would seem to relieve 
the laudable sensitiveness of the employee and to promise the best 
solution of the housing problem. 


This can be done in a big metropolis. It is not so easy in 
the smaller towns. 

Another believer in company housing anxious to “ control” 
his men writes from Pittsburgh. 


We have a great number of plants. We don’t attempt to house 
all our men at the plants, because they are all located near small 
towns, and a certain number of them are drawn from these towns, 
but we house as many men as we can near the works and are 
building houses just as fast as we can get employees to rent them. 

We find it is best to have employees live near the works, and 
if you have them in your own houses, you can control them better. 
During the shortage of labor which we are all now experiencing, if 
we did not have houses near our plants, in many instances we 
would have been shorter of labor than we now are. 

At one of our factories where we employ between two hundred 
and three hundred laborers, we house the majority of them. We 
have built practically the whole town. 

As a general proposition, the writer has handled large lots of 
men direct for the last thirty years, and would, if possible. house 
every man on company property. 


A contented Maine textile concern says: 


We have been building a few houses every year or two and 
almost never lose a well-housed family. 


An Ontario manager writes: 


We think that no one at this time could deny the advantage 
arising from the possession of houses in which employees could 
be taken care of. 

Unfortunately we haven't any residences in which to house our 
men, and the fact that we haven’t operates against us because 
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the town is crowded, and the first thing an out of town mechanic 
asks in answering our advertisement is about housing facilities. 


This experience is borne out by a Connecticut metal worker 
who is building houses: 


Not to house my present force—they are already located, but 
to add to my force by bringing in out-of-town men. They will 
not come unless I can find a home for them. 


The general restlessness of labor is emphasized by many; 
for instance, Mr. F. R. Still of the American Blower Com- 
pany, Detroit, Mich., writes us: 


Proper housing conditions have a very decided influence on the 
turnover of the employees in any industrial institution. The best 
indication that this theory is a fact is demonstrated by plants 
located in very small places, where the rents are low or employees 
own their own homes. In all large cities where industrial insti- 
tutions are numerous and mechanics are in great demand due to 
the scarcity of first-class mechanics, temptations are held out to 
the employees of first one institution and then another, which has 
a very decided influence in causing a spirit of unrest that leads 
to frequent changes of position, and it is hard to determine 
whether this is the deciding influence of the fact that housing 
facilities are adequate. 

Undoubtedly if the employees in one institution have cheap rent 
or own their own homes, they are less inclined to move to some 
other institution, if the work and factory conditions are catis- 
factory. On the other hand, where rents are increasing from 25 
to 50 per cent each year and the cost of everything is rising more 
rapidly than perhaps their wages are rising, they are naturally 
inclined to become restless and look about for positions that 
will pay them more than they are receiving at their present 
positions. 


This view is indorsed by a machine shop in Providence wh 
write : 


We cannot attribute the labor-turnover problem which we ex- 
perience to lack of proper housing. It is due in our particular 
ease largely to a spirit of unrest. The operatives in our line seem 
to feel that they cannot work in one shop but about so long. and 
have to move along to a competitor, and finally come back to the 
old stamping ground for a period preceding another cycle of sim- 
ilar nature. 

We are located in a community where good houses are available, 
and quite convenient to the plant. The company has not felt it 
necessary to consider entering into the house problem on its own 
responsibility, for this reason. 

In our particular case, we doubt very much whether any house 
could be built that would hold our help beyond a limited period, 
unless it were a portable house. 


A Buffalo textile firm says: 


We have a splendid organization, and while there is considerable 
changing amongst our employees, particularly the girls, we think 
it is due to the existing unrest amongst the laboring velass. Most 
of our employees live in the immediate neighborhood, and about 
60 per cent of our entire staff has been with t ever since we 
located here in 1913. 

The living conditions in the immediate vicinity of our mill are 
splendid, and we believe that this is one of the main reasons why 
we haven’t experienced a labor shortage to any extent. 

We, of course, realize that our possibilities of getting new and 
additional help are not as good today as they were when we located 
here; on the other hand, we have never been handicapped to any 
extent on account of being unable to secure employees. 

In our estimation, good housing facilities have a tendency to- 
ward holding men that are married particularly; and the loss in 
time through sickness that our men have sustained is so smal! 
that it is not to be taken into consideration. 


Mr. W. H. Ham, Manager of the Bridgeport Housing Com- 
pany, comments on the prevailing “ restlessness ” and has some 
important and interesting suggestions to make. 


Labor is restless at the present time. The single man is bound 
to be a rover. The young married man is somewhat better, but 
still has a tendency to rove and to seek better conditions and 
better wages because of lack of ties. The unmarried man should 
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be free from any restraints which would handicap his ability to 
advance himself. My feeling is that the best way to prevent roving 
of the harmful type is to build up the associations in manufac- 
turing towns to such an extent that the unmarried man may have 
membership in proper kinds of associations, which will teach him 
to advance rather than stay still. Sports for both winter and 
summer are very important items. Winter sports are very lacking 
in most of the manufacturing cities. The competition in physical 
exercise is very keenly appreciated by the average working man. 

I believe in the school for advancement of knowledge in the 
trade and the wholesome surrounding of a sufficient number of 
playgrounds so that we can have athletics for a very much larger 
number. This will have a great deal to do with the turnover of 
the unmarried man in the factory. 

I believe the turnover among the married men with small fami- 
lies can be prevented by building attractive small homes (with 
emphasis on the adjectives that modify “ homes ”’). 


A Philadelphia general manager attributes much turnover 
to errors in employing unsuitable men, stating: 


It is the young, shiftless, irresponsible class who make the 
greater number of changes. Labor should be carefully selected and 
must be tried and culled in order to secure reliable workmen. I do 
not believe that any system of investigation will entirely or even 
largely prevent the misfits and dissatisfaction which frequently 
occur. A trial seems to be the only method for determining the 
matter finally. 


This view is endorsed by the industrial superintendent of 
the Brown & Sharpe Manufacturing Co. Like all big city 
men he disregards the housing problem. He says: 


The increased turnover in 1917 is due to military service and 
war conditions and has no relation to the housing question. 

The main part of our experienced force has been stable to as 
great a degree as could be expected, the greatest turnover being 
among new and inexperienced help “hired out” to increase our 
force. 


A Newark foundryman feeling the shipyard competition 
writes: 


It is the shipyards that have made these men unsettled and 
continually dissatisfied. 

The big wages paid by them have hurt many smaller manufac- 
turers. 


In the big centers the employer does not consider housing 
such an important element. From the Laboratory of Thomas 
A. Edison, Orange, N. J., Mr. Clark writes: 


The Edison interests do not attribute any of their labor turn- 
over to lack of proper housing. We are so situated that we draw 
our employees from a very thickly populated district, which does 
not make it necessary for us to house any of our employees. 

Particular emphasis is made to the lack of proper housing at 
this time. This is due to the war work factories and shipbuilding 
plants that grow up over night. In these cases it is not a ques- 
tion of housing, it is purely a question of who pays the highest 
wages. The large labor turnover at this time is due entirely to 
what I might term competitive bidding for men’s services, and 
the housing conditions are unquestionably a secondary considera- 
tion. 


A well-known cement company is of the same opinion: 


All of our plants with one exception are so located that a large 
proportion of the employees live in adjacent cities or towns. The 
plant which is the exception has the largest turnover of labor 
that we have and we are now building some houses we hope will 
better conditions. 


An Empire State manufacturer has discovered another 
reason : 


Adopt national prohibition of the liquor traffic, and many of 
the labor problems will solve themselves. Thousands of derelicts 
will never again be available to help do the world’s work. 

We suspect that the wish here is father to the thought, but 
we trust that if the drastic remedy is administered it will 
produce the expected cure. 





Mr. R. L. Caldwell, well known to all interested in good 
housing, compares our care of our workmen to our care of 
our tools—to the disadvantage of the former: 


Undoubtedly no class of Americans are more progressive gen- 
erally than employers. They ‘are keen for the quick adoption of 
any improvement in machinery, in facilities, in methods. Why is 
it that they are so slow to cultivate better relations with their 
employees, upon whom much more depends than on any machine? 
It cannot be because the question is difficult, for difficulties never 
deter an habitually successful executive, whose success lies largely 
in his ability to overcome difficulties. 

Employees are very watchful of their machinery and take every 
precaution for its preservation and lubrication to insure its being 
maintained in good working order. 

What would an employer think of a superintendent who scrapped 
50 per cent or even 15 per cent of his complement of machinery 
per annum’? Yet that this record is common in labor turnover is 
evidence conclusive that lubrication is needed in relations between 
employers and employees. To scrap workmen is expensive as 
every employee knows. New help is poor help. Inexperienced 
labor is inefficient labor, therefore costly labor. Low production 
per operative and per machine due to poor operatives means high 
costs in addition to low wages, so neither side is satisfied. Dis- 
satisfaction results in more labor turnover and so the process 
continues interminably. 


Here is a manufacturer in trouble. He states: 


Our problem is housing single foreigners, who are more or less 
transient. They keep no heat during the day, freeze all water 
pipes, live without furniture, and have wrecking parties occa- 
sionally. Have suggested heated barracks with common lounging 
room, kitchen and food store, but they do not favor this on ac- 
count of group likes and dislikes. 


Experiences like this are common where proper regulation 
and inspection is not carried out. But the erperience of the 
Octavia Hill Association and many others shows that even in 
the worst localities tenants ean be made to live decently and 
treat houses properly. 


Causes or LaBor TURNOVER AS SHOWN FROM REPLIES 


The general impression gained from a study of these and 
many other letters establishes the following causes of labor 
turnover today: 


1 Improper or insufficient housing 

2 Inadequate transportation 

3 The general restlessness due in part to the abnormal 
war conditions 

4 “Misfits”—lack of care in employing men for work 
for which they are best fitted. 


An important cause not touched on by any of my cor- 
respondents is the lack of proper relations between employer 
and employee, under which heading I would include lack of 
supervision of the hiring and firing of men, lack of care or 
interest in the men, friction with the labor unions, ete. 

We cannot state definitely which of these is the most potent 
cause of trouble; but enough has been said to justify the state- 
ments made in the earlier parts of this paper on the supreme 
importance of good housing. 

The lack of good and sufficient houses is now recognized as 
a most important hindrance to the winning of the war. Be- 
eause of it factories are losing men, losing work, losing out- 
put and losing profit. Losing men, because they will not stay 
when houses are unsatisfactory; losing work, because in many 
eases work has to be refused because of lack of help, and also 
losing output because of lack of men—and loss of efficiency 
in breaking in new men is a serious factor in limitation of 
output, and losing profit because of all these. 
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A Start on SOLVING THE PROBLEM 


During the last six months this is being very generally ad- 
mittted, but little has been done to remedy conditions. Specu- 
lative building and real-estate development have practically 
stopped and the manufacturer confronted with rising costs 
and war taxes has pleaded his inability to release capital for 
extensions like housing work, which do not show any direct 
profit. As a result strong pressure has been brought to bear 
upon the Government to provide funds for housing, which 
has resulted in $50,000,000 being allotted to the Shipping 
Board and $60,000,000 to the Department of Labor for im- 
provement of housing and transportation facilities around 
shipyards, munition plants and the like. In England since 
the beginning of the war $700,000,000 has already been spent 
and the future housing program in England runs into mil- 
lions more, although the English housing problem has never 
been so urgent as it is here. It seems probable that the $110,- 
000,000 with which the Government will initiate its housing 
program will be but a small part of the capital that must be 
invested by federal or state governments or by municipalities 
and manufacturers in the near future. 


Tue WorkKMAN’s Home: How It SHovLpD Be Bul’. 


One of the striking things that investigation of housing con- 
ditions brings out in almost any city, is the unsuitability of the 
type of houses to the inmate. It seems that houses are hardly 
ever built to suit the needs of the working man, but those 
above him in earning power or standards of living. When 
such houses become dilapidated or neighborhood conditions 
change he enters the houses and adapts himself to them as 
best he can. Comparatively few workingmen need a six- or 
seven-room house or can afford to occupy them without sub- 
letting half of the house or taking lodgers. 

Some of the worst housing conditions we find are in old 
mansions left stranded by the receding tide of fashion and 
now occupied by four or five families, all sharing the same 
toilet and water supply. 

The experiment is now being tried in many localities of 
building three- and four-room apartments, and four- and five- 
room houses with much success. The workman as a rule does 
not desire to have the privacy of his home invaded by lodgers 
and welcomes the opportunity to live in a small house or apart- 
ment without them. 

Any diseussion of the kind of house he requires should be 
prefaced by a statement drawing a distinction between the 
skilled workman and the unskilled. The former are usually 
Americans or live according to American standards; the lat- 
ter are mostly foreign-born or negroes, receive lower rates of 
pay and do not desire, or if they do desire, cannot afford all 
the refinements and conveniences that are usually built in the 
American home. 

I have been criticized for emphasizing this; particularly by 
those who are working for the Americanization of the 
foreigner. I sympathize with those who seem to see in my 
suggestions a lowering of the American standards of living, 
to which all should aspire and eventually be raised, standards 
that I endorse and ideals that I stand for also; but I stand 
my ground, realizing that the goal we aim for cannot be 
reached at one bound, and if we insist on building only that 
type of house which we think is ideal we shall be of no help 
in relieving the wretchedness of the present generation of 
unskilled workmen and their families. They may look with 
longing at the aecommodations being built for them but they 
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cannot afford to enjoy them and have to be content with the 
overcrowded tenements and old houses of divided occupancy 
that they now live in. 

There is a certain minimum however that we all agree should 
govern the design of any workman’s home. He should have 
at least one living room tor general use of an area not less than 
150 sq. ft. entirely separate from his sleeping rooms, and he 
should have enough bedrooms for himself and for his children 
ot different sexes to sleep apart, each bedroom having at least 
400 cu. ft. of air space per occupant, and every room having 
direct sunlight and ventilation through windows of ample 
size. Every tenant should have his own private toilet equipped 
with water closet and bath tub, and a sink with running water 
in the kitehen; and all plumbing should be connected to the 
sewer and pure water for drinking be supplied through 
faucets in the kitchen and bathroom. 

American standards demand in addition separate parlors, 
separate dining rooms, pantries, large cellars, porches, furnace 
heat, eleetric light, laundry tubs, lavatory bowls, etc. All 
these are desirable and should be provided if possible, but it 
is better to build whatever can be got for a reasonable cost 
than to add all these things and make the cost so high that it 
is out of reach of the tenant. 

In discussing types, methods and materials of construction 
ought not te be omitted. The difference in first cost between 
good construction and poor construction is not great and is 
speedily amortized in reduction of repair bills. 

It seems to be fairly certain that the Government will build 
only permanent houses. It is not at all certain that these will 
be sold to the oceupants and it is very necessary that the con- 
struction should be sufficiently good to make a good security 
for a long-term mortgage or sinking fund. The better the 
construction, the smaller the depreciation and the better the 
security. 

The difference in cost between a six-room frame house and 
one of brick, concrete or tile is at present prices less than 
15 per cent. The price of the lot is the same in either case, 
so that the difference between a frame house costing $3000 
and lot worth $600 and a brick house on same lot would be 
about $450 or 8 per cent. Assuming 5 per cent for interest, 
the triennial outside painting would more than repay interest 
in his extra investment. By setting a lower rate for deprecia- 
tion and amortization, it is possible to rent such a house at as 
low a rate as a frame house of the same size. 


The Bureau of Industrial Housing and Transportation of 
the Department of Labor, created for the purpose of provid- 
ing living accommodations for workers at munition plants and 
other establishments having Government contracts, has adopted 
a series of standards for permanent construction that will be 
enforeed as to all the housing to be provided under the 
$60,000,000 appropriation granted by Congress. 

Nine principal types of houses for permanent construction 
have been adopted, as follows: Type 1, single-family house; 
type 2, two-family house; type 3, single-family house with 
rooms for lodgers or boarders; type 4, lodging house for men; 
type 5, hotel for men; type 6, lodging house for women; type 
7, hotel for women; type 8, tenement house; type 9, boarding 
house. 

All row or group houses are restricted to a depth of two 
rooms. No living quarters will be permitted in basements. 
Brick, terra cotta, stone or concrete will be preferred. Fire- 
proof construction will not be required, but roofs are to be 
fire-resisting. (The Iron Age, May 16, 1918, p. 1270) 
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MANUFACTURING IN RELATION TO BANKING, RESEARCH AND 


MANAGEMENT 


By WALTER RAUTENSTRAUCH, NEW YORK, N. ¥ 


Member of the Society 


ERHAPS there has been no other time in the life of 

our nation during which the social and economie prob- 

lems confronting us have been so vital, so perplexing, 
and ot such colossal magnitude as those which confront us 
now. Nor have there been such times as these not only to test 
the strength of our material resources, but also to prove the 
good and the bad in the articulation and functioning of. the 
elements of our business system through which our resources 
are created and distributed. Our engagement in this most 
gigantic of wars is serving not only to present new and more 
perplexing problems, but also to emphasize the needs and aec- 
celerate the demands for an entire reconstruction of our whole 
business and social relations. Not only are we compelled to 
bend every energy to carry to a successful issue a campaign 
for principles by which nations may live in harmony and 
peace, but circumstances demand that we also reconstruct the 
foundations upon which shall stand economic and social insti- 
tutions capable of leadership in the new world which shall rise 
from the ashes of the old. 

Under most unusual circumstances, therefore, are we re- 
quired to seek solutions for difficulties which even in normal 
times would demand the keenest minds and the strongest char- 
acters to accomplish. 

Many agencies, governmental, industrial, and corporate, are 
at work in an endeavor to adapt present facilities and create 
and operate new facilities for carrying on the business of war, 
and not only for war, but also for the many perplexing indus- 
trial, agricultural, and social situations incident to the prob- 
lem of living, which the war has seriously disturbed. We have 
vast potential forces, which are matters of just pride, but we 
are thankful that we are conscious of our weaknesses and in- 
experience and that we recognize the difficulties and failures 
which surround us. The many heated debates in the councils 
of our leaders and criticisms in the daily papers on the conduct 
of governmental and industrial affairs make us more and more 
conscious of the need of a business system which is more funda- 
mentally sound and the need of higher ideals upon which such 
a business system may successfully be founded. We have long 
held the reputation for wastefulness which abundance of re- 
sources creates. The quick acquisition of wealth without the 
moral strength of character which arises from the toil and 
sacrifice of production has raised u.» many leaders who pre- 
dominate over the controlling forces of our civilization and 
tend to destroy right standards of service and create false 
standards of living. The reflection of these influences in the 
conduct of affairs has occasioned much waste in resources and 


effort and created many of these problems which confront us 
today. 


But as we contemplate the many instances of waste in re- 
sources and effort which accompany our endeavor to carry this 
war to a successful issue, we find that the inherent nature of 
the conditions by which these wastes occur is no different than 
that which many of us have observed in normal times, only 
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in a lesser degree. It would seem that our failures reside in 
these particulars: 

1 Individualistic effort as opposed to cooperative effort 

2 An undue regard for the might of “ purchasing” power 
as opposed to the might of “ creative power ” 

3 A lack of appreciation for science or the scientific spirit 
in the conduct of our business system. 


The introduction of corrective measures which will enable 
us to counteract and reconstruct these tendencies reaches every 
field of human endeavor, and the very nature of the changes 
demanded positively indicates that this must needs be. We 
are dealing now with an attitude of mind, the creation of a 
philosophy, if you please, upon the foundations of which we 
hope to rear an economic and social machine which will with- 
stand the onslaughts of a world catastrophe—indeed, by means 
of which such catastrophes may be made impossible. 

In every movement or effort to betterment there are certain 
avenues of approach or mediums of operation through which 
most effective results can be accomplished, and as we review 
the problems before us and the particular institutions factor- 
ing therein, it seems that among these the manufacturing in- 
dustries take a high place. Any right effort to place our 
wealth-creating agencies, as represented by the manufacturing 
interests, on a higher plane and in proper codrdination with 
other controlling factors of our civilization will render a last- 
ing service to mankind. A close analysis of the manufacturing 
problem will indicate that corrective measures must be applied 
both from within and without the immediate province of the 
enterprise. It will be our purpose to consider three particular 
avenues from which relief may come, and these are in: 

1 The closer relation of our banking institutions to produc- 
tive enterprises 

2 The closer relation of our universities and educational 
institutions to the industries 

3 A broader conception of responsibilities in the manage- 
ment of factories. 


1 RELATION OF BANKING TO PRODUCTIVE ENTERPRISES 


For many years the economics of barter and trade have so 
engrossed the interest of capital that the opportunity of profits 
in dealing with what others have produced has overshadowed 
any interest in the economics of production and the obliga- 
tions of capital toward it. Wealth distribution and acquisi- 
tion therefore have become of primary importance in our in- 
dustrial philosophy, while the wealth-creating agencies have 
been factored to only a limited degree. Only as necessity has 
foreed the issue, and not as a matter of fundamental policy, 
have the wealth-producing agencies been raised to the plane 
of excellence which their value demands. This attitude of 
mind is well reflected in the usual methods employed by bank- 
ing institutions in extending their credit facilities to those 
engaged in productive enterprises. Because of their obligations 
to their depositors, the banks have had to have regard for the 
quick assets of the borrower, so that the acceptance of all cus- 
tomers’ notes 4s primarily conditioned on this particular. 
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Indeed, sound banking demands the customer's liquidation 
of obligations at stated periods, and for this reason the ecus- 
tomer’s possession of quick assets has been the deciding factor 
in eredit extensions. When we realize that about 4 per cent 
of the daily business transactions of this country are conducted 
in money or currency and 96 per cent are recorded in open- 
account credits, checks, notes, and bills of exchange, and that 
a disturbance of this ratio, say a demand for 10 per cent cash 
settlement, will inaugurate a panic, we appreciate that em- 
phasis in the matter of the borrower's quick reserves is well 
placed. 

While the Federal Reserve Board is causing our banking 
institutions to have more regard for the borrower's ability to 
liquidate his banking obligations at maturity, its influence is 
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such as to point out that this ability does not alone rest in 
the possession of quick assets, but that it is also dependable 
on certain factors which condition the life and prosperity of 
the enterprise itself. Wealth-creating ability as represented 
in factors which every engineer understands is being appre- 
ciated, together with purchasing ability as represented in read- 
ily convertible assets. The inauguration of credit control 
through the medium of the Federal Reserve Banks, therefore, 
has not only served to promote a more sound banking policy 
in the matter of credit extensions, but it is also causing the 
more progressive bankers to view seriously the whole banking 
problem in relation to industrial enterprises. In other words. 
there is being created a larger sense of obligation and of cp- 
portunity to serve the industries that through the closer co- 
dperation of the two both may grow into stronger institutions. 

Not only has this influence been working in the relation of 
banks to manufacturing industry, but also in their relation to 
the agricultural interests. In this instance it is particularly 
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true that the foundation of credit must rest on anticipations 
which are realized through sound business methods, and there- 
fore the banks are compelled to interest themselves in this 
phase of the borrower's soundness. 

Instances of codperation between the bankers and the pro- 
ductive industries evidence an awakening to opportunity in 
which we may take great hope. Not only is there a recogni- 
tion of a “more business-like application of credit” which 
rests upon the fundamental laws conditioning the prosperity 
of the wealth-creating industries, but there is also evidence of 
a real spirit of interest and helpfulness, in that there is main- 
tained a personal and intimate contact through scientifically- 
trained bank representatives. 

In the field of industrial hanking we have also just reason 
to feel that an appreciation of the broader field of usefulness 
of banking facilities is being felt. Under wise leadership the 
National City Bank of New York has inaugurated an indus- 
trial-service department which it is believed will have a most 
helpful influence in the field of industrial development. 

In establishing this new department of “ Industrial Service,” 
the bank hopes not only to increase the usefulness of its bank- 
ing facilities to business by adding to its means of recognizing 
and crediting merit where credit is due, and thus to blaze the 
way for more constructive cooperation between banker and 
client, but also, by placing the emphasis on better methods of 
doing business, to help swell the tide of interest in scientific 
cost-keeping and more efficient management—regarded by keen 
observers as essential to our success in the worldwide economic 
struggle certain to follow the present war. The chief effort, 
therefore, of industrial service will be exerted along strictly 
cooperative and educational lines. 

With the permission of Mr. Schwedtman, of the National 
City Bank, is presented herewith in diagrammatie form the 
embodiment of the new Industrial Service Department in the 
scheme of the bank’s organization. 


A study of this chart will show quite clearly the thorough 
manner in which the bank is prepared to be of specific help 
to the manufacturer in every field of technical and financial 
service. A new industrial philosophy is springing into being, 
and the spirit of intelligent helpfulness is guiding our en- 
deavors to establish more firmly the foundations 0: our na- 
tional welfare and growth. 


2 THe Revation oF Our UNIVERSITIES AND EDUCATIONAL 
INSTITUTIONS TO THE INDUSTRIES 


It is impossible to record the development of our manu- 
facturing institutions without bearing testimony to the labors 
of the scientists whose investigations and researches have been 
the very cornerstone upon which the industries are founded 
While this is so obviously true, its significance is not always 
realized, and there has accordingly developed in many quar- 
ters a departure of the industry from the help of the scientist 
and a failure of the scientist to codperate with the industry. 
Consequently the scientifie spirit or attitude of mind is lack- 
ing in many of our industrial institutions, and the engineering 
and scientific schools where the activities of the scientist are 
largely confined have not always embodied those methods of 
operation which make apparent their industrial usefulness. 

The time has passed, if indeed it ever has been, when the 
industries and the engineering schools can come to their full 
possibilities without close codperation. The separation of the 
two institutions, whose technical interests at least are one, 
has been a loss to both in spite of the rapid development of 
each. The men coming from our schools have not been as well 
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prepared for immediate usefulness as they might have been, 
and the industries have failed to profit by the results of 
scientific discoveries which have never become known beyond 
academic circles. In fact, one of the greatest services to be 
rendered by our engineering schools lies not so much in the 
discovery of new facts and principles as in the introduction 
in the industries of many scientific discoveries dormant in the 
archives of the scientist, the commercial possibilities of which 
have never been appreciated. The patient search for scientific 
laws and principles underlying industrial processes and eco- 
nomie relations by those skilled in methods of research, and, 
moreover, the careful and judicious application to an almost 
limitless field of human endeavor of the already established 
facts and laws which have never been put to effective use, 
together with the preparation of highly skilled engineers capa- 
ble of making and supervising these applications, is a plane 
of usefulness to which our universities must rise that they may 
take their proper place in the development and growth of our 
nation. Here, also, the obligations of this development lie 
both within and without the academic walls. 

While engineering is highly techmieal, it is essentially an 
economic study. Just as the banker operates through the 
medium of bonds and stocks and is successful as he under- 
stands the laws which condition their value, so the engineer 
operates through materials, machinery, and men, and is suc- 
cessful as he understands the laws which condition the existence 
and prosperity of manufacturing institutions. While the most 
direct effect of engineering education in the past has been its 
contribution to purely scientific facts and principles, to the 
exclusion from consideration of those conditions under which 
these may be commercially useful, the economic necessities 
of the industries demand that we modify both the content and 
the spirit of the subject-matter handled and more closely 
parallel the economic requirements of engineering practice. 
The tendency in our engineering schools today, therefore, while 
emphasizing the necessity of excellence in the treatment of 
scientific facts and methods of analysis, must be increasingly 
toward that commercial and economic treatment which is so 
essential to an adequate knowledge of the use of science in 
engineering service. We find, accordingly, that those subjects 
in engineering instruction which were formerly thought to have 
their sole foundation in the sciences of physics, chemistry, and 
mathematics, and which conveniently admitted of formulated 
treatment, must be modified in their presentation to the in- 
clusion of questions of cost and the influences of economic 
environment. Though it was once believed that, because en- 
gineering practice required a knowledge of scientific facts and 
principles, instruction in these alone was a sufficient prepara- 
tion for the practice of the profession, it is realized that this 
is not sufficient, and that a knowledge of the economic adapta- 
bility of facts and principles is of equal, if not of greater, 
importance to an adequate understanding of engineering prac- 
hee. 

Accordingly, while formerly a student was taught to manipu- 
late with the mathematics of thermodynamics in explanation 
of the behavior of steam in an engine, instructed in the prin- 
ciples of performance of waterwheels through the sciences of 
hydraulics and mechanies, and shown how to compute the 
stresses in a framed structure through the principles of 
graphical statics, he must now be taught, in addition to these, 
that the cost at which power may be generated is determin- 
able by clearly defined principles and laws by means of 
which he may decide whether a steam-power plant or oil- 
engine installation or water-power development, each with 
a given type of housing structure, is capable of producing 


power in this locality or that locality with minimum cost 
of investment, depreciation charges, and cost of labor and 
materials, and will operate to satisfy a real demand and 
justify its creation. He must learn not only how a machine 
pattern is made by some method selected for demonstration 
by the instructor, but also that it may be made in a 
variety of ways, each of which is justifiable according to the 
quantity of production, demand for rearrangement of parts, 
adaptability to economic methods of molding, and to other 
conditions affecting the cost of producing castings by it. Not 
only should he learn to determine the proportions of machine 
parts to suit the loads imposed upon them, but also that the 
proportions must be modified to permit the part to be dupli- 
cated in a series of sizes of a given class of machine, or to 
facilitate founding and machining operations, that. the com- 
pleted machine may be supplied to the market at a price and 
in competition with other manufacturers of the same 


ot goods. 


class 


These attempts of our engineering schools in the past to 
make the instruction in engineering subjects more nearly rep- 
resentative of standard practice have met with more or less 
success, depending on the closeness of contact of the instructors 
with engineering practice and their ability to incorporate the 
spirit of engineering in methods of instruction. The effect of 
a proper amalgamation of the purely scientific and technolog- 
ical aspects of engineering with the economic and commercial 
principles upon which successful practice is founded is to 
create in the student that sense of proportion and judgment 
which tends to economize his efforts in contributing to scientific 
progress and invention. Not only will he know how to pro- 
ceed to judge the scientific feasibility of a project, but also 
to determine what commercial limitations make a scientifically 
possible project impracticable; and, moreover, if he has that 
rare spirit of inquiry developed by proper methods of in- 
struction, he may be able to determine that commercial limita- 
tions in a given field of practice exist because of an insufficient 
or entire lack of knowledge of scientific facts and principles, 
and thus be led to an investigation of scientific foundations 
the successful issue of which may be a most important con- 
tribution to the revolution of 


field. 


Perhaps the most striking instance of this latter kind of 
scientific investigation is that conducted by the late Dr. Fred 
W. Taylor. His studies in the ancient art of cutting metals 
and the discoveries resulting therefrom have not only caused 
the redesign of nearly all of our metal-cutting machines to the 
unprovement of their functional characteristics, but have com- 
pletely revolutionized the methods of machine-shop mauage- 
ment, the influence of which is felt in many quarters not at al] 
concerned with engineering processes. 


engineering practice in a given 


But this attitude of mind necessary to a proper conduct of 
an educational campaign for industrial betterment cannot de- 
velop without the codperation of the industries themselves. We 
may inquire, therefore, into the nature of this codperation 
demanded and the ways in which it may be accomplished. 

For many years we have been accustomed to look upon the 
work of the Department of Agriculture as rational and neces- 
sary to the development of our agricultural resources. Through 
the operations of its agricultural experiment stations in every 
state in the Union, its scientific laboratories and the work of 
its trained investigators at Washington, and more recently 
through its trained agricultural agents in every district of the 
nation, the department has been of invaluable help in promot- 
ing the most efficient methods of crop and livestock produe- 
tion. 
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When we seek for the same evidence of codperation between 
science and industry in the manufacturing field, we find that 
no organization of this sort is to be found. There is, of course, 
good evidence of individualistic effort in many quarters, both 
in research and in the promotion of better methods of produe- 
tion, yet there does not exist the cooperative effort which the 
importance and value of the industries demand. 

It may safely be estimated that the capital invested in 
manufactures is perhaps $25,000,000,000, and the annual value 
of manufactured products of all sorts nearly $30,000,000,000. 
Approximately 8,000,000 people are employed in the strictly 
manufacturing industries, and the value added through their 
labors is nearly $12,000,000,000. 

Surely the economic importance of our manufacturing in- 
terests, as above reviewed, indicates a real demand for or- 
ganized scientific effort to conserve and develop to its fullest 
possibilities this strong right arm of the nation. 

Those industries which could afford industrial research 
laboratories have demonstrated their value beyond doubt. The 
wonderful laboratories of the General Electric Company, the 
Eastman Kodak Company, and others with abundant means, 
are counted among the big assets of the organization, since 
they have materially contributed to the strength of these in- 
stitutions. 

It is in such times as these, when all industries, both great 
and small, are depended upon for the creation of those prod- 
ucts which our recently established $19,000,000,000 credit hopes 
to purchase, that we realize the need of helping those who 
surely need the assistance of industrial-development labora- 
tories but cannot afford the investment or maintenance charges. 
In this connection it is extremely interesting to note the fol- 
lowing paragraph from a recent issue of a New York news- 
paper: 


“COOPERATION IN RESEARCH 
“ British Way of Bringing About Progress in Industries 


“ Realizing that many industrial firms are barred from the 
benefits of scientific research into their particular lines of 
activity by the great cost, reports Consul Franklin D. Hale, 
Huddersfield, England, the Committee of the Privy Council 
for Scientific and Industrial Research proposes the introdue- 
tion of the cooperative idea. In this way a firm that is unable 
to bear the entire expense of research could contribute to the 
cost and share in the benefits accruing to an industry as a 
whole. It is planned to establish trade research associations 
in England, to be formed as needed for each industry or group 
of industries, and aided by certain funds which the committee 
has in charge. One association is about to be organized for 
the cotton industry, and others will be formed as soon as 
possible for the wool, {/ax, oil, and photographic industries. 

“The work that has already been accomplished through the 
committee’s efforts, according to Mr. Hale, includes the discov- 
ery of three kinds of optical glass, the investigation of light 
alloys for use in aireraft, and the production of a new hard 
porcelain from purely British raw material. Researches into 
the recovery of tin are expected to save that industry a very 
large amount each year.”—New York Times. 

All phases of this subject cannot be considered, but it is 
sufficient to point out that the particulars of this need for 
industrial betterment seem to reside in the creation of indus- 
trial-research facilities and in the training of men through 
whom research may be conducted and introduced in the in- 
dustries. In the last analysis the successful issue of this 
project must rest primarily upon the training of men, for not 
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only must better production methods be discovered for par- 
ticular industries, but there must also be those who shall 
actually introduce and operate them. Quite clearly, therefore, 
does there seem to be an obligation resting on the universities 
and the industries which can only be accomplished on a high 
plane of cooperation. 

In what form shall this codperation exist, and what shall be 
the specific means through which it shall become effective ? 

Of the several possibilities which suggest. themselves, it 
seems that most fruitful results will follow from the establish- 
ment at our universities located in industrial centers of in- 
dustrial development laboratories, to which all industries, both 
great and small, may have an equal access. The endowment 
of these laboratories that they may be independent of any 
income from specific industrial interests is absolutely essential 
to their free development and operation. With the establish- 
ment of such facilities there can be little doubt but that the 
great potential energies of our universities can be made di- 
rectly available to the improvement of industrial processes. 
Not only will this be of benefit to the industries, but it also 
will react favorably to the universities and stimulate produc- 
tive scholarship and scientific research which will be felt in 
every field of human endeavor. It is believed that these labora- 
tories will soon demonstrate their usefulness in the manufac- 
ture of every commodity, and, although their introduction into 
the university organization must be gradual, it will not be long 
before the demands of the industries will require an equipment 
and organization which will compare favorably with that now 
possessed by the agricultural interests. A conception of what 
these laboratories may be, may be obtained from the illustra- 
tion published in THe JourNAL, June 1917, p. 547. 

Together with the investigation of the technical problems of 
the industries, these laboratories must also fully consider the 
methods of organization and management by means of which 
the results of industrial research may be effectively employed 
in the industries. Therefore it is believed that such a project 
as this should also serve to promote better methods of manage- 
ment through which industrial-process development may most 
effectively be realized. 


3 Broaper CONCEPTION OF RESPONSIBILITY IN FacTORY 
MANAGEMENT 


So much has been written on the problems of production, 
both in regard to their general aspects and in relation to their 
specific solutions in particular cases, that it seems as if enough 
had already been disclosed upon the basis of which suecessful 
procedure in particular industries might be formulated. 

For the past twenty-five years there have been accumulated 
volumes relating to details of facts, methods of analysis, and 
routine organization plans for the effective conduct of tool 
rooms, stock rooms, planning departments, general offices, 
specific production departments, and for the efficient use of 
men and machines. There is scarcely an industry about which 
literature of the above sort cannot be found. Unfortunately, 
however, we are so constituted that the creation of this litera- 
ture is not alone sufficient to stimulate improvements in meth- 
ods of production. In spite of the fact that information on 
methods of scientific cost-keeping can be had almost for the 
asking, the Federal Trade Commission has reported that only 
10 per cent of our industrial establishments have a cost system 
worthy of the name. This lack of cost information is indica- 
tive of inefficiencies in processing and management which can 
be effectively controlled only through a knowledge of cost fac- 
tors. Thus it appears that there is real need for an educa- 
tional campaign which shall seek to establish as a basic prin- 
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ciple in American industries those methods and policies which 
have been so successfully tried in particular cases. And this 
campaign must be waged among those who are in positions 
of authority, who exercise the managerial function and are 
responsible for the policies which govern the business over 
which they preside. Engineers discuss these things among 
themselves, and institutions presided over by engineers benefit 
by these discussions, but there is not that freedom of associa- 
tion between engineers and financial interests which dictate 
policies to create a scientific attitude of mind in the manage- 
ment of affairs. While the engineer is in some measure re- 
sponsible for this condition, nevertheless it seems that owner- 
ship interests must evidence a real desire for the acquisition 
of the engineering point of view before much real assistance 
ean be rendered. Crises such as the present have broken down 
many forms of control based on inadequate knowledge of 
affairs to be controlled, and thus the value of the engineering 
aspect of industrial organization and control is being more 
adequately recognized. It seems, therefore, that one of the 
principal problems of the managerial! function is to determine 
the basic prime variables of the industry it proposes to control 
and establish means by which these may be quickly and con- 
veniently recorded and analyzed. 

Under such methods the management will not be required 
to call in a department head and ask for a statement of affairs. 
This immediately makes known to the department head that 
the manager does not know what is really being accomplished, 
and his influence is accordingly lessened. If, however, these 
affairs are known to the management through adequate records, 
it will be possible for the management to call in any particular 
department head and tell him that his department is not going 
to show results if present conditions continue, why it is not, 
and what particular things must be remedied to obtain better 
results and how it may be done. There is nothing so helpful 
to the keeping of all divisions of manufacture up to a high 
state of perfection as the feeling that the management really 
knows what is going on and can be of real help when assistance 
is required. When the management adopts the attitude of real 
helpfulness and looks upon itself as the chief servant of the 
industry, then we will have made a great advance toward a 
more adequate control of enterprises. It is the duty of the 
management to foresee and prevent difficulties arising, and this 
can only be accomplished by the establishment of adequate 
channels of information on the factors which condition the 
success of the enterprise. 

It has been the experience of many to learn of well-conceived 
schemes of plant management falling away from the plane of 
perfection on which they have been established and thus dis- 
crediting the value of scientifie-management principles. This 
again seems to indicate the need of an educational campaign 
among those who are to be depended upon to operate and 
keep in adjustment the new machine by which manufacture is 
to be controlled. No one would expect a delicately adjusted 
machine to operate well in the hands of an unskilled mechanic, 
yet many highly developed plans of management have been 
expected to continue in good operation in the hands of un- 
sympathetic and poorly informed foremen. It seems that those 
who are capable of conceiving the broader principles cf man- 
agement and devising means for their embodiment in industries 
have gone too far beyond the capacity of those who are sup- 
posed to codperate understandingly. In any improvement in 
management methods there must accordingly be promulgated 
a sympathy and understanding on the part of those affected 
thereby. It is dangerous to proceed in improvements beyond 
this point, for the plant will soon drop back to the level of 


understanding of the force and the investment will be lost. 

Employers must surely take an interest in the education 
of their men, for no progress can be made beyond the general 
plane of intelligence of the shop. 

This can be accomplished through coéperation with trade 
schools, correspondence schools, and the industrial depart- 
ments of the Y. M. C. A. No matter how excellently the scheme 
of management and the methods of operation may be devised, 
no permanent progress will be made nor results attained if the 
vitalizing influence is lacking. This sort of problem cannot 
be solved in terms of x and y, and its importance is great in 
proportion to its difficulty of formulation. It is the thing 
which holds men together and creates in them a real desire 
to cooperate. It prevents men from taking a secret pride in 
the downfall or failure of others. It makes each department 
head feel that he is there to serve every other department, and 
his success is measured in terms of real service and helpfulness 
An organization without this spirit is dead and will never hold 
together for a long period of time. While, therefore, it is 
incumbent on the management to see that the best methods 
of operation are devised and the most reliable means of control 
are established, it is believed that these will never accomplish 
the desired result without a proper selection of personnel 
through which the real life of the organization may be main- 
tained. 

It is beyond the province of this discussion to consider the 
details involved in the formulation of methods of procedure 
by means of which these problems of management may be 
solved in any industry, for, while each kind of industry pre- 
sents the same general management problems, the means em- 
ployed for their solution are very often quite different, because 
of the nature of the commodity dealt with and local conditions 
to be encountered, and therefore these details are not particu- 
larly helpful. We wish rather to realize that there is lacking 
in American industrial life that conception of the management 
function which is the foundation upon which all successful 
methods of factory operation must rest. When the engineer 
is more intimately associated with our financial interests and 
the university is more closely identified with productive enter- 
prises, it is believed that the resulting amalgamation will effect 
a change in attitude toward the problems of management 
which will inaugurate the creative measures necessary. It seems 
there must be a closer cooperation of all interests factoring in 
industrial development in order that a true perspective may 
be had of the scientific, financial and human elements of ‘he 
management problem. It is believed that this must be effected 
by a campaign of education which shall include the man at 
the bench as well as those who control his environment. 


A paper on the problem of labor turnover and its cost, 
which was read at a recent meeting of the executives of the 
Albaugh-Dover Company, of Chicago, and which is quoted at 
length by M. C. Hobart in the May 16, 1918, issue of Power, 
intludes the following estimate of the cost of placing a new 
man at work: 


edi oc tae oak Pein de. sou ket $0.50 
For hiring and clerical work................ 0.75 
, & A Sere ee tte 5.50 
For wear and tear on machinery and tools.... 12.00 
PO DR cco nencdenvoctcecetcas 25.50 
For spoiled work and mistakes.............. 12.00 
PU CER oe Face bs dace sedancerccenaneens 3.00 
For interest on extra equipment............ 0.50 





$59.75 
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MAN POWER: ADDRESS AT MEETING OF BOSTON SECTION 


By J. 


PARKE CHANNING 


Chairman of the Engineering Council 


SUBJECT of the greatest importance and of most 

serious consequence to the American nation at the 

present time—man power—was discussed at some 
length in an address delivered by J. Parke Channing before 
the Boston Section of the Society on the evening of March 16, 
1918. Most favorable comment was elicited by this address, 
which is here given in abstraet form: 

We are probably accustomed to think that we are efficient in 
the United States, particularly when it comes to such things as 
mining and manufacturing. The conduct of the war has 
demanded in England and in France a complete readjustment 
of manufacturing methods and plans and today England is 
probably as efficient a country as there is in the world, not 
even excepting Germany. England is in a position in which 
practically everyone in the country is engaged in some in- 
dustry necessary for the conduct of the war, and this has been 
accompanied by an inerease in the efficiency of her tools and 
the efficiency of her man power. 

In the United States we certainly have been efficient as far 
as machines and perhaps as far as methods have been con- 
cerned, but we have not been efficient in the utilization of our 
man The problem that confronts us today and will 
all the more confront us after the war, is to make our man 
power efficient. There is one thing in England that has per- 
mitted her to reach this condition of state socialism with com- 
parative rapidity, and that is that practically all of her labor- 
ers are English. While an Englishman may be a strong union 
man and ready to fight his employer tooth and nail, still at 
heart he is a British subject, and when his country was in 
danger he rose to the oceasion. 

In the United States we have such an admixture of unas- 
similated foreigners that the problem is more difficult, and so 
far we have not been brought to the point of stress which has 
arrived in England. But if we are to carry the war to a suc- 
cessful conclusion and if we are to increase our efficiency after 
the war we must introduce methods which will Americanize 
these foreigners and give them our own point of view. 

I wonder if any large number of you have read the so-called 
proposed reconstruction program of the British labor party. 
This program will of course be subject to a great many modi- 
fications before it is adopted by the party. It is very largely 
socialistic and has for its basis four principles, namely: 


power. 


1 The universal enforcement of the national minimum 
2 The democratic control of industry 

3 The revolution in national finance 

4 Use of surplus wealth for the common good. 


If these four demands are carried out, then surely England 
will be a socialistic state. I am not prepared to say how much 
of this program can or will be carried out, but it shows the 
He realizes 
that when the war is over, unless the greatest care is used in 
the reorganization of the regular industries there will be an 
immense amount of unemployment, and that this, if unchecked 
or uneared for, will result in an oversupply of labor and, if 
the old standard is maintained, a corresponding diminution in 
wages. 
minimum wage. 

In demanding democratic control of industry he has seen 


trend of thought of the laboring man in England. 


Hence his insistence of the first principle of a 


464 


such good results obtained in war work that he sees no reason 
why this control of industry should not be just as efficient in 
after-war conditions. 

In the third principle, the revolution in national finance, he 
demands that taxation shall be so adjusted that it will yield 
the necessary revenue to the government without encroaching 
upon the preseribed national minimum standard of life of any 
family whatsoever, without hampering production or dis- 
couraging any useful personal effort, and with the nearest 
approximation to equality of sacrifice. 

The fourth principle of the English laborites is that the 
surplus wealth shall be used for the common good. They say 
we have allowed the riches of our mines, the rental value of 
the land superior to the margin of cultivation, the extra profits 
of the fortunate capitalists, and even the material outcome of 
scientific discoveries, to be absorbed by individual profiteers, 
and they demand that in the future a large proportion of this 
surplus shall be applied to the common good. 

It is not for me, nor am I a sufficient student of economies, 
to pass upon this program. It has certain merits and I am 
only calling it to your attention so that you may see that just 
And 
the trouble will be that the pendulum will very likely swing 
too far if the employer class in the United States does not give 


this same thing is liable to come up in the United States. 


more attention to the laborer and see that his condition is im- 
proved. You, as engineers, are in the position to act as in- 
Whether it 


be in a mine or in a manufacturing plant, I believe I can say 


struments for carrying out this necessary work. 


that today a large proportion of the managers and executives 
are engineers. 

The question to bring clearly before us is, are we properly 
trained to bring about this improvement in our social condi- 
tion to improve the living conditions of our laborers and at the 
I fear that a great 
We may be good technical men but we 
We understand produe- 
tion of kilowatt-hours from coal or from water power, we 
understand the machine by which it is utilized, but we do not 
understand the machine which produces our man power. 

This week I attended a conference at Columbia University in 
which the question of giving the engineering students « course 


same time to improve their efficiency? 
many of us are not. 
are not sociologists nor psychologists. 


in human engineering was discussed, and I came away with 
the idea that the authorities were beginning to realize that this 
was of paramount importance and that this training must be 
given the engineering student before he can be turned cut as a 
man eapable of eventually holding a high executive position. 
In my opinion there never was a time when it was so necessary 
to impress upon engineers and engineering students the im- 
portance of this human side of engineering. 

I wonder how many of you ean tell me what trade unionism 
is—you men who have had to deal with unions and who have 
had strikes. The fact is that none of you can tell what trade 
unionism is, because trade unionism is not an entity but a term 
of broad generalization covering a great many distinet aspects 
of the labor problem. 
have been rash enough to have attempted to give a definition, 
but in the meantime I have read Professor Hoxie’s work on 
Trade Unionism in the United States and my ideas on the sub- 
ject have been much clarified. 


A few weeks ago I presume I would 


On reading it you would find 
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that trade unionism can be classified under two broad general 
heads, one giving structural varieties and one functional varie- 
ties. There are four divisions in each class and any one of the 
structural varieties may function in any one of four different 
ways. There is one basic and most important thing which 
you would realize, an ever-present fact, and that is, that the 
interest of the laborer and the interest of the employer are 
diametrically opposed, just as the interest of the buyer and the 
interest of the seller are opposed, and that from the very 
nature of things they can never be identical and that all that 
And who is_ better 
qualified to bring about this compromise than the well-trained 
engineering manager, who, with his broad knowledge and ex- 
perience of both capitalist and laborer, is enabled to act as an 
arbiter or a judge and arrive at a decision at least fairly 
equitable ? 


can ever be reached is a compromise. 


It is the engineers of this country who are in a 
position to solve the labor problem, or at least to produce a 
solution as nearly ideal as possible. 

The claim is made in Washington that it is difficult to get 
executives for war work, particularly executives who under- 
stand the handling of man power. I am told that some of the 
new plants for war industries have been most carefully laid 
out, taking into consideration the routes by which material is 
to arrive. at the plant, its progress through the plant and its 
method of removal, the supply of water, coal and other ma- 
terial, but in a great many cases no thought has been given to 
the handling of the men or to their housing. These have been 
left to a hit-or-miss adjustment after the plant was up. 

In 1916, under the auspices of the Y. M. C. A., the first eon- 
vention to diseuss the human side of engineering was held in 
Ohio. They lay great stress upon the advantages which would 
accrue to engineering students if they had an insight into the 


mental operations of the laboring man, and this had 


been 
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fostered by getting the engineering students to volunteer one 
or more hours in the week for instruction to laborers employed 
in adjacent plants. This instruction is either in the English 
language, in citizenship or in athletics. 
unteered 


A man who has vol- 
for this work and who has done it for a year or 
more, when he goes out into active life is a much more capable 
foreman than one who goes out from an engineering school 
and meets his first laborer on the job. Lately the National 
Americanization Committee of New York has been conducting 
a similar propaganda, sending to the various educational in- 
stitutions of the country a proposed basis of a course on in- 
dustrial engineering. This proposed course goes into the scope 
of industrial d and the 


field, and takes up the question of the engineering insight of 


engineering, describes the problem 
the work in reference to plant building, its location, and the 
fundamental considerations in its construction; it also takes 
up the management and division of the work, the analysis of 
the costs, the machinery, the materials and the efficiency meth- 
ods. It goes into the questions ol employment, management, 
and the methods for hiring, promoting and transferring men. 
It also takes up industrial welfare, with the various incentives 
to the workman and the provisions for his health and reerea- 
tion and for the vocational training of either himself or his 
children. It also gives him instruction in conditions outside 
of the plant—the housing of the men and the planning of the 
town, and the health and their 
families. It takes up the problem of Americanization and what 


shall be done to make our melting pot efficient with no dross, 


recreation and edueation of 


and finally it gives him instruction as to what has been done 
and what should be done in legislation. 

You engineers who are college graduates should use your 
influence to see that courses in human engineering are intro- 
duced in your Alma Maters, if they are not already there. 
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Aircraft Production 


To THE EpIToR: 


The trend of the eriticism of our aireraft production lays 
great stress on our failure to turn out machines, and particu- 
larly the delay in the production of the Liberty motors. 

Men who have been through the mill of organizing new in- 
dustries, or making changes in the personnel or the product 
of an industry, know that the element of time is one for which 
there is no equivalent. Unlimited capital cannot quickly 
produce one of the most highly developed and intricate ma- 
chines of the present time. 

The airplane as a whole stands preéminent as one in which 
every element of design, workmanship and material must be 
the best; in fact, the present contest in the air is one that 
makes a supreme test and can only be satisfied by a supreme 
effort of each one of the designers, managers and skilled work- 
ers on the production side, combined with the ablest military 
aeronautical direction and skill. 

We all recognize the importance of specialization for both 
the individual and the industrial plant, but we sometimes fail 


to give this matter sufficient weight in dealing with industrial 
problems. 

We frequently make changes in the personnel or product of 
a plant without calculating the handicapping effect of such 
changes. Changes in either personnel or product must be war- 
ranted by very important demands. The degree of handicap 
of such changes is measured by the degree of special ability or 
skill that is required in the production of the product. 

The airplane engine stands at the highest point that has 
been reached by man in his production of a machine in which 
each of the elements is subjected to the highest possible 
stresses. This approach to perfection can only be attained by 
the highest degree of special ability and skill; hence, the delay 
in production. This applies to the refinements of the design 
as well as precision of workmanship. 

If many blunders have not been made in reaching the present 
stage of development, then our achievement at the present 
time will go into history unparalleled. We have had available 
the best men in each field of endeavor, but since this is a new 
art ninety per cent of these men have had no previous ex- 
perience in this line of work. 
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The recent change in which the highest executive ability has 
been made head of the entire production plan is in keeping 
with the fundamental need of the aireraft-production plan. It 
gives it that stabilization in which alone stands our hope for 
It will prevent the disturbance of that natural evolu- 
tion of the industrial plant that takes place when there is the 


success. 


minimum shifting in-personnel and product. 

This is particularly well known to industrialists, but dif- 
fieult to explain to an investigating committee. The industrial- 
ist knows that the best way to obtain results under present 
circumstances is what we may call the natural way. The na- 
tural way makes the minimum change in the personnel and the 
working methods of each individual. It uses men as they are 
found in the organization. 

A new industry always goes through two phases that are 
seldom fully anticipated. The first one, in which the aircraft 
industry is at present, is one that brings most serious disap- 
pointment. The second one, which is ahead of us, brings a 
happy surprise. Both are due to the same fundamental ele- 
ment and cannot be wholly forecast. 

Experience tells us that it takes a great deal longer time to 
get a new industry established than is expected. This is due 
to the fact that industrial life rests on the functioning of the 
individual and the codrdination of all the men in the organiza- 
tion, and although this is a fact borne out by many examples, 
yet the average board of directors in an industry is disposed 
to make important changes in the personnel of its executives, 
and this in turn frequently results in changes throughout the 
entire plant; and ¢t is at this point that we must not blunder 
at the present time. No greater menace to our success in this 
war stands facing us than the mere possibility of our disturb- 
ance of the natural evolution that is going on in the aireraft 
industries. 

This natural evolution will bring about the skilful operation 
of each worker at his task and the natural codrdination of all 
torees. 

The tendency to put in impractical inspectors carrying out 
impractical specifications must be serutinized with greatest 
care. Important changes in the executives should be made in 
the direetion of practical men rather than talkers. 

Regarding the difficulty of getting under way, we have many 
We have seen mammoth buildings erected in in- 
We have seen these buildings fill with the 
best machinery and with the best men of the country as execu- 
tives and workers. In the early stages of the development, as 
we observed the spectacular advance of getting together so 
much material, we failed to realize the full significance of the 
meaning of codrdination, and we have overlooked the fact that 
a “going” industry is the result of continuity of action on the 
part of each worker and manager. 

Unfortunately, examples of this kind do not leave a per- 
manent impression. We accept the facts when stated to us, 
and then as a people we go ahead and make the same blunder 


over again. 


examples. 
credibly short time. 


In the aircraft work I am confident that no such blunder is 
impending. The purpose of this, however, is not only to pay 
tribute to those who have been working effectively in this great 
program, but also to spread the gospel of stability of organiza- 
tion, the value of specialization, and the ultimate supremacy 
that will come to us if we will only follow along the lines that 
have been well established by our greatest industrial suc- 
cesses in this country. 

Financiers have reached the point where they pin their faith 
on stable organizations. They know that success grows out of 
specialization, which carries with it standardization and stabili- 
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ty of personnel, and they know that where there is continuously 
change of management or the “hire and fire” plan in the 
plant, or perpetual altering of the design of the product of 
the plant or the character of the work in the plant, these 
elements interfere both with the character of the workmanship 
and its profit making. They know that great successes are 
wrought by men who keep in mind this simple fact. 

The highest and best production will be attained by each 
one considering it his patriotic duty to aid those under and over 
by the heartiest cooperation, for it is only by codperation in 
the right spirit that we can hope to equal in organization an 
organization that is built up under a despotie government. 

We are rich in resources of skilful workers, in material, and 
in highly efficient machinery, but our ultimate supremacy is 
facing a terrible menace in the tendency to make a change in 
management that will disturb the executives or workers in the 
acquisition of ability and skill in their new duties and tasks 
and will delay the codrdination that is the foundation of an 
industrial organization. 

To bring this matter closer to a conerete example, close 
in the machine- 
building industry it is practically impossible to design and 


observers of industrial economies know that 
quickly construct a satisfactory machine. They know that 
each new machine can only reach a satisfactory stage after it 
has been made in numbers and through a period in which each 
of the workers will have had an opportunity to work up a 
precision of operation and skill in the performance of each of 
the tasks. 

This makes it impossible to make a successful machine in 
a short period, even if all the workers of the plant were avail 
able. This fact, that repetition of operations is essential, is 
the key to the whole situation; and they know that the condi- 
tion in an industrial organization in which the work flows 
quickly through the plant without congestion at any one point 
is brought about by experience. It is aided by practical super 
vision and handicapped by impractical interference. 

It is our work to emphasize the simple every-day rules of 
common sense on which have been based our greatest industrial 
successes. 

We must recognize that Germany’s suecess in the industrial 
world, previous to the war, and her present industrial strength 
are due to the fact that by nature and government continuity 
of action of the individual was the rule instead of the excep- 
tion. During the thirty years of industrial progress of Ger- 
many there was an increasing trend toward specialization. 
We know, too, that it was specialization that gave America the 
leading place in the industries. 

Growing out of our specialization there came into existence 
those who became specialists in industrial management. These 
men are of the greatest possible value to the Government if 
they are forced to bend their systems to fit natural law. 


Our ablest young men have gone into this profession and 
have been rendering a distinct service, but their work must be 
codrdinated with the natural flow of work from man to man 
that ean only be discovered by experience in each industry. 

It seems paradoxical that our best minds, our most patriotic 
citizens, those who have the highest esteem for man’s in- 
dependence and liberty, may in this critical hour, by methods 
that are scientific as far as they go, actually produce a result 
opposite to that for which they are working. 

In times of peace a monkey wrench thrown into the gears 
of one machine in an industry, or a false scheme of manage- 
ment into one industry in the country, was not such a serious 
matter as it is today. Today this country is being transformed 
into one big industry for producing war machinery, and finds 
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itself associated with the Allies in a contest that is too difficult 
to risk any one element in our plan, and it is absolutely neces- 
sary to have a definite policy on this kind of management in 


order to prevent duplication of certain blunders that 


have 
been made in recent years. 

Our successful industries have grown by natural processes 
and management that understood human nature. Some have 
had the benefit of the modern school of industrial management, 
and some have been seriously handicapped by it. 

In this war program we should take no unnecessary chances, 
and from now on we should see to it that the plan of action 
should tend toward continuity of service for each worker in 
order to get that natural codrdination that is necessary to ae- 
complish results. 

As for the ultimate outcome, we can confidently depend on 
results that will even transcend the statements that have been 
made by the optimistie who overstated the possibility of the 
early of the work. Each succeeding will see 


stages 


year 
America coming in with greater and greater force. This will 
be true if we adopt a plan that allows a reasonable continuity 
of action; but we will rise to our highest supremacy through 
our resources in man and machinery if we will follow the plan 
of greatest stability in personnel and product that has been 
demonstrated in our most successful industries 
JaMES HarTNESS 


Springfield, Vt. 


The National Sections Should Always 
Cooperate with Local Societies 

To THE Eprror: 

In comment on the paper by Mr. Louis C. Marburg on the 

the A.S.M.E., re- 

cently published in THe JOURNAL, it may be worth while to 

emphasize further the idea that the development of the local 


sections of the national societies should by no means be per- 


new By-Laws governing the Sections of 


mitted to interfere with the growth and development of the 
All the national 


societies are now encouraging the building up of local sections 


local engineering societies in various cities. 


or chapters, and it is universally agreed now that this forms 
the best means by which the national societies can be truly 
national and ean avoid concentrating all their activities at their 
New York headquarters. If, however, it is attempted to main- 
tain in any city of moderate size separate, independent local 
organizations of civil, mechanical, mining and electrical engi- 
neers, each meeting entirely independently with separate head- 
quarters and staffs, the result would inevitably detract greatly 
from the strength of the local society. 

Practically every one who has given careful study to the 
question agrees, I think, that in the building up and strength- 
ening of the local engineering societies all over the country lies 
the best hope of strengthening existing organizations of engi- 
neers. In many cities, St. Louis and Philadelphia, for example, 
the problem was long ago successfully solved of establishing 
full codperation between the local sections of the national 
societies and the strong, well-organized local engineers’ clubs. 
Under such a coéperative plan, the different organizations are 
mutually helpful instead of competitive. Mr. Marburg clearly 
states the reasons why codperation is helpful and necessary, 
and the committee of which he is a member has shown wisdom 
in so plainly recognizing the situation and providing for it in 
framing their By-Laws for the conduct of the A.S.M.E. 
Sections. 

CHARLES WHITING BAKER. 

New York, N. Y.- 
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The New 


To THE EpiTor: 


Local Sections By-Laws 


The address by Louis C. Marburg on the new Local Sections 
By-Laws of the Society which appears in the March issue of 
THE JOURNAL is to my mind one of the most important papers 
which has appeared in its pages for a long time. It points 
out the fact that our Society is for the benefit of the engineer, 
no matter whether he is located in New York City or in some 
remote part of the country. 

The new By-Laws make our Society a truly democratic or- 
ganization, and the members of every Section throughout the 
country should take advantage of the opportunities thus given 
them to strengthen the standing of the profession in their 
community and thereby also benefit the parent body. 

In these strenuous times the busy engineer has little time 
and I fear that Mr. 


receive anywhere near the publicity it deserves. | 


for reading, Marbureg’s address will not 
wish there 
to the attention 


of every member of our Society, and I would like to suggest 


was some way in which it could be brought 


that the Committee on Local Sections urge each Section to 


have a meeting in the near future where this address will be 
made a special feature and given more than the usual amount 
of publicity. To add to the interest of the meeting, I would 
suggest that a member of the Council be requested to present 


the address to the Section, instead of having it read by one 


of the local members. If something of this sort could be done, 


and this very important brought to the attention of 


Mem 
bership Committee would find that there was no further use 


matter 
the majority of our members, I believe the Increase of 
for its activities. Such a step would put our Society in such 
a position that there would be no question in the mind of any 
engineer as to which engineering society was the strongest and 


most influential. 


The only question would be which 


A.S.M.E. in 


country and to the profession in general 


tl e1ety 
next to the 


stood the good it is doing to our 


Loeal 


they have done in 


I want to eongratulate the ‘ommiuttee on sections 


and the Council on the splendid work that 
the way of broadening the influence of our Society. 


I. E. Mouutrop. 
Boston, Mass. 


The Second Law of Thermodynamics 
To THE EpITor: 

As e pressed by Clausius’ and Lord Kelvin, the second iaw 
of thermodynamics has been generally understood to mean 
that work may not be obtained from the inherent heat of the 
atmosphere. 

Although these statements apparently have been mathemati- 
cally demonstrated, the mind nevertheless rebels against a law 
which denies the possibility of using any portion of the thou- 
sands of millions of horsepower existing at all times in the 
atmosphere. Such mental rebellion led the writer to attempt 
the utilization of this energy in spite of what is declared to 
be the second law of thermodynamics. 

The result of this effort, which thus far has been imaginative 
rather than through mathematical treatment, seems to indicate 
several methods by which work may be realized from the heat 
in the air. 


'“ Heat cannot of itself pass from a colder to a hotter body.” 
—CLAUSIUS. 
2“ It is impossible, by means of inanimate material agency, to de- 
rive mechanical effect from any portion of matter by cooling it below 
the temperature of the coldest of surrounding objects.”—KELvIN. 
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A simple apparatus which demonstrates the fact has been 
constructed and operated by the writer and will be understood 
by referring to Fig. 1. This apparatus consists of but three 
essential elements, viz., the boiler 1, the turbine 2, and the 
condenser 3. A pipe connects the top of the boiler to the 
nozzle of the turbine and the casing of the turbine opens 
The condenser is provided with 
In the 
sketch this is shown as a fibrous covering 4, which keeps moist 


directly into the condenser. 
means for evaporating water from its outer surface. 


by drawing water from the receptacle 5 by its capillarity. A 
pipe connects the bottom of the condenser to the bottom of 
tke boiler. 

The operation will be most easily understood by assuming 
the plant completed and ready for starting. The first act is to 
exhaust the air from the entire system through the valve in 
A quantity of liquefied gas sufficient to partly fill 
the boiler is next introduced through the same valve, which is 


the boiler. 


























“TEPTEE PEPE TEEEE 


MECHANICAL WORK FROM 


HEAT IN THE AIR 


FOR OBTAINING 


APPARATUS 
THE 


then closed. Finally the receptacle at the bottom of the con- 
denser is filled with water. 

The heat interchanges or cycles, of which there are two, com- 
mence as soon as evaporation of water takes place from the 
exterior of the condenser. The water, in the act of evaporat- 
ing, removes an inerement of heat from the condenser, caus- 


ing a reduction in temperature and consequently a condensa- 


REVISION OF 


HE Council of the Society directed that a hearing be 
 eairircar in accordance with the recommendation in the 
Boiler Code that a meeting at which all interested parties may 
be heard be held at least once in two years to make such 
revisions as may be found desirable in the Code, and to modify 
The first of these 
meetings was held at the Society's headquarters in New York, 
December 8 and 9, 1916. 

The Council also directed that the proposed revisions in the 
Boiler Code be published in THE JoURNAL, with the request 
that they be fully and freely discussed, so as to make it pos- 
sible for any one to suggest changes before the Rules are 
brought to the final form and presented to the Council for 
approval. This has been done, and the revisions were pre- 
sented in the March issue of THE JOURNAL, pp. 234-247, in 
the April issue, p. 316, and in the May issue, pp. 398-400, in 


the Code as the state of the art advances. 
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tion of the vapor therein. This, in turn, brings about a dif- 
ference in pressure between the condenser and the boiler which 
is available for operating the turbine. The condensate from 
the condenser enters the boiler at a temperature lower than 
that of the atmosphere, which enables the boiler to absorb an 
amount of heat from the atmosphere equivalent to the amount 
rejected by the condenser to the atmosphere less the amount 
converted into work. The difference of level the 
liquid below the condenser and that in the boiler serves in 
place of a pump for feeding the boiler. 


between 


The little plant shown in Fig. 1 has been running continu- 
ously for some time, using sulphur dioxide as the working 
fluid. It will be seen that the capacity of the plant is a fune- 
tion of the relative humidity of the atmosphere, being greater 
in a dry climate than in one of more humid character. Opera- 
tion would cease when the relative humidity reached 100 per 
cent, or when the temperature fell to 32 deg. fahr. 

That the mechanism operates at all is due to the fact that 
nature, in the course of her unending processes, is continuous- 
lv depositing moisture out of the air, rendering it again cap- 
able of absorption in the manner and with the result described. 
If we were compelled to remove the moisture content, no doubt 
the work cost would balance the work derived, but if nature 
does this work without cost to us, it would seem that, as far as 
our interests are concerned, mechanical work may actually be 
derived from the heat in the air. Furthermore, it appears that 
under these conditions and through the agency of evaporating 
water, heat does in fact pass from a cold body to a hotter 
medium, for the heat from the cold condenser is rejected to a 
hotter atmosphere. 

If these conclusions are correct—and they must be, since the 
machine runs—then the statements of Clausius and Kelvin 
are not strictly true. 

The efficiency of the cycle, based on the standard of Carnot, 
is low, but it may even be that the Carnot cycle itself is not 
the final word in heat efficiency. 

The question as to commercial possibilities has been asked, 
and after a careful study of the matter the writer is convinced 
that no commercially suecessful results may be hoped for, 
although remarkable performances might be realized if no 
attention were paid to investment costs. The heat inter- 
changes may be of interest to other members of the Society 
as they have been to me. 

PERRY OKEY. 
Columbus, Ohio. 












the form proposed for submission to the Council, except as 
they may be modified by editing without change of sense. 

The revisions finally agreed on are those that have been 
published in the March, April and May issues of THe Jour- 
NAL, with the modifications which follow. Although these 
modifications are in a sense final, the Committee would like 
any one who has an important criticism or suggestion to offer 
to submit the same immediately to Mr. C. W. Obert, Secretary 


of the Boiler Code Committee, 29 West 39th Street, New 
York, N. Y. 

MarcH JOURNAL, P. 235 
Par. 9: 


IN THE THIRD LINE OF THE ADDED SENTENCE IN Par. 9 APTER 
THE WORD “IN.” CHANGE “ AND” TO “ PROVIDED,” AND IN 
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REVISION OF 

THE FOURTH LINE REPLACE THE WORDS “SHALL BE” BY 
"a" 
Par. 19: 


IN THE FIRST LINE OF Par. 19 APTER THE WoRD “ 
INSERT THE WORDS “ FOR DOUBLE STRAP JOINTS.’ 


STRAPS 


Marcu JOURNAL, P. 236 


Par. 167: 
AFTER THE WORD “ DIAMETER ” 
167a INSERT THE FOLLOWING: 
Having a thickness less than 10 per cent of the outside 
diameter, provided the thickness does not exceed No. 6 
B. W. G. 
CHANGE THE LAST SENTENCE OF THIS PARAGRAPH TO READ AS 
FOLLOWS: 
For other tubes the flange test is not required 


IN THE SECOND LINE OF Par. 


Borter Cope, Pace 41 


Park. 168. CHANGE THE FIRST SENTENCE OF Par. 168 TO READ 
AS FOLLOWS: 


168 Flattening Tests. A test specimen 3 in. in length 
shall stand flattening between two parallel plates until the 
distance between the plates is not over five times the wall 
thickness, without showing cracks or flaws 


Marcu JOURNAL, P. 236 


Par. 169: 
IN THE LAST PART OF THE LAST SENTENCE OF Par. 169 RE- 
PLACE THE WORDS “ THE BLOW TO BE EQUIVALENT TO 2 LB. 
FALLING 2 FT.” BY THE WORDS “ OR THE EQUIVALENT.” 


Borter Cope, Pace 41 


Par. 171. CHANGE Par. 171 or THE BorteR CopE TO READ AS 
FOLLOWS: 


171 Number of Tests. One of each of the physical 
tests specified shall be made from each of two tubes in 
each lot of 250 or less. Each tube shall be subjected to 
the hydrostatie test. 


MarcH JOURNAL, P. 236 


Par. 190: 
IN THE FIFTH LINE OF Par. 190 BEFORE THE WORD “ PLATE ” 
INSERT THE WORD “ SHELL.” 


Marcu JOURNAL, P. 237 


Par. 198: 
In THE THIRD LINE OF Par. 198 TRANSFER THE WORDS 
“MEASURED FROM THE OUTSIDE” TO THE SE ‘OND LINE 


AFTER THE WORD “ DEPTH.” 


Par. 199: 

IN THE FIRST LINE OF Par. 199 AFTER THE WORD “ STAYS’ 

INSERT THE FOLLOWING: 
with heads not less than 1.3 times the diameter of the 
stays. 

IN THE FOURTH LINE OF THIS PARAGRAPH PLACE A PERIOD 
AFTER THE WORD “ PLATE” AND ELIMINATE THE REST OF 
THE SENTENCE. 

Par. 200: 

IN THE EIGHTH LINE OF Par. 200 CHANGE THE WORD “ OR 

TO “ OF.” 
Par. 203: 

IN THE FOURTH LINE OF Par. 203) IN PLACE OF THE WORDS 
“i~ Par. 199 WHICH APPLIES TO” INSERT THE WORD 
“ FoR.” 


” 


IN THE FOURTH LINE OF Par. 203d OMIT THE WORDS “ IN 
Par. 199.” 

IN THE SECOND LINE OF Par. 203e CHANGE THE WoRD “ OF” 
TO “ oR.” 


BOILER CODE 469 


Marcu JOuRNAL, P. 238 


Par. 212: 
REVISE Par. 212¢ TO READ AS FOLLOWS: 
ec A eylindrical furnace which requires staying shall 
be stayed as a flat surface as indicated in Table 3, except 
that the pitch may be increased to p, as provided in the 
following formula: 


n which 

p = maximum pitch measured between the centers ot 
the staybolts in the longitudinal rows, and between 
the centers of the staybolts in circumferential! 
rows, in. 

P maximum 
Sq. in. 

R internal radius of furnace, in. 

t = thickness of plate in sixteenths of an inch 


allowable working pressure, |b. pe 


Fig. 12a: 
CHANGE THE SECOND SECTION OF LETTERING AT THE SIDE OF 
THE cuT, Fig. 12a, TO READ AS FOLLOWS: 
Not less than 4% ¢ if ¢ 150 or less, and not less than 
t if C = 175. 
Par, 214: 
CHANGE THE SIDE HEADING OF Par. 214 TO READ AS FOLLOWS 
Areas of Heads to be Stayed. 
App AT THE END OF Par. 214 THE FOLLOWING: 

In water tube boilers, the tubes of which are connected 
to drum heads, the area to be stayed shall be taken as the 
total area of the head less the area of an annular ring of 
width d measured from the inner circumference of the 
drum shell. 

Par. 215: 
IN THE FIRST LINE OF Par. 215 INSERT BEFORE THI 


“ HEADS ” THE WORD “ TUBE.” 


WORD 
initiaited 
Marcu JOURNAL, P. 239 

Par. 239: 


CHANGE THE FIRST SENTENCE OF 
Par. 239 TO READ AS FOLLOWS: 


THE LAST PARAGRAPH OF 


Where an unstayed furnace has a riveted longitudinal 
joint, it may be of the lap type for inside diameters not 
exceeding 30 in., irrespective of the height or length of the 
furnace. For inside diameters not exceeding 36 in., a 
riveted longitudinal joint may be of the lap type, pro- 
vided the furnace does not exceed 36 in. in height or 
length. 


Marcu JOURNAL, P. 240 


Par. 253: 

IN THE SEVENTH LINE OF Par. 253 BEFORE THE 
“BOLTED” INSERT “ FIRMLY,” AND IN THE EIGHTH 
AFTER THE WORD “ POSITION ” INSERT “BY TACK BOLTS.’ 
IN THE NINTH LINE APTER THE WORDS “ TACK BOLTS ” 
PLACE A PERIOD AND ELIMINATE THE REST OF THE SEN- 
TENCE. 

Fig. 17a: 

CHANGE THE FIRST WORD OF THE CAPTION UNDER FIG. 

READ “ DIMENSIONS ” INSTEAD OP “ PROPORTIONS.’ 


WOR! 
LINE 


l7a rv 


Par. 256: 
IN THE FOURTH LINE OF Par. 256 APTER THE WORD “ BOLTS’ 
INSERT THE FOLLOWING: 
to hold the plates firmly together. 
IN THE LAST SENTENCE OF THIS PARAGRAPH OMIT THE WORDS 
“ THE TACK BOLTS SHALL BE NOT OVER 12 IN. APART AND” 
SO THAT THE SENTENCE WILL BEGIN WITH THE WorDs “ A 
RIVET.” 
Par. 257: 
IN THE SIXTH LINE OF Par. 257, CAPITALIZE 
“* CALKING,” TO BEGIN A NEW SENTENCE. 


THE WORD 








470 REVISION OF 
BoiLer Cope, Pace 66 


Par. 261. IN ADDITION TO THE REVISION PROPOSED IN THE 
Marcu JOURNAL FoR Par. 261, WHICH APPEARS ON P. 240, 
MAKE THE FOLLOWING CHANGES: 

CHANGE THE TWO FORMULAE UNDER THE FIRST PARAGRAPH OF 
Par. 261 IN THE BOILER CODE TO READ AS FOLLOWS: 


(1+ 2nd) 
“aa 
. : (1+ 2nd) 
For double rings: W= — —t-+nd 
dt 
BELOW THE FORMULAE, IN THE LIST OF DEFINITIONS INSERT 
THE FOLLOWING: 
n number ot rows of rivets. 


For single ring: W t + nd 





IN THE DEFINITION OF “ S ” INSERT BEFORE THE PARENTHESIS 
THE FOLLOWING: 
in single or double shear. 


Marcu JOURNAL, P. 240 


Par. 268: 

CHANGE THE LAST PARAGRAPH OF Par. 268 TO READ AS 

FOLLOWS: 
When the maximum allowable working pressure exceeds 
100 lb. per sq. in., a connection riveted to the boiler to 
receive a flanged fitting shall be used for all pipe openings 
over 3 in. pipe size. 
Par. 269: 

IN THE THIRD LINE OF Par. 269 AFTER THE WORD “ RELIEV- 
ING” CHANGE THE REST OF THE SENTENCE TO READ AS 
FOLLOWS: 

capacity ot 2000 lb. per hour or less is required by the 
rules. 
Par. 272: 

ADD A NEW SENTENCE AT THE BEGINNING OF Par. 272 TO 
READ AS FOLLOWS: 

272 Safety valves shall be of such a type that no fail- 
ure of any part can obstruct the free and full discharge 
of steam from the valve. 


MarcH JOURNAL, P. 241 
Par. 273: 
IN THE FOURTH LINE OF Par. 273 IN PLACE OF THE WORD 
““ RIVETED ” INSERT THE WORDS “ IRREMOVABLY SECURED.” 


Par. 274: 

CHANGE THE SECOND SENTENCE OF Par. 274 TO READ AS 
FOLLOWS: 

For all other types of power boilers, the minimum allow- 
able relieving capacity shall be determined on the basis 
of 5 lb. of steam per hour per sq. ft. of boiler heating sur- 
face for boilers with maximum allowable working pres- 
sures above 100 lb., and on the basis of 3 lb. of steam per 
hour per sq. ft. of boiler heating surface for boilers with 
maximum allowable working pressures at or below 100 Ib. 
per sq. in. 

Par. 292: 

IN THE FIRST LINE OF SECTION 3 oF Par. 292 CHANGE THE 
WORDS “ BALL CHECKS” TO “ CHECK BALLS.” IN THE 
FOURTH LINE OF SECTION 3 CHANGE THE WORDS “ BALL 
CHECK ” TO “ CHECK BALL,” AND OMIT THE WORD “ VALVE.” 
ALSO IN THE FOURTH LINE CHANGE THE WorDS “ THE 
ANNULUS AROUND THE BALL” TO “ THE SPACE AROUND 
EACH BALL.” OMIT THE LAST SENTENCE OF THIS SECTION. 

Omit Section 4. 

RENUMBER SECTION 5 TO READ SECTION 4, AND IN THE SEC- 
OND LINE OF THIS SECTION AFTER THE WORD “ OPENING ” 
INSERT THE WORDS “ OR OTHERWISE ARRANGED.” 

RENUMBER SECTION 6 TO READ SECTION 5. 

RENUMBER SECTION 7 TO READ SECTION 6, AND IN PLACE OF 
THE FIRST SENTENCE INSERT THE FOLLOWING: 

The balls must be accessible for inspection. 

IN THE SECOND SENTENCE OF SECTION 7 (RENUMBERED SEC- 

TION 6), OMIT THE WORD “ ALSO.” 


THe JOURNAL 
BOILER CODE Am.Soc.M.E. 


Marcu JOURNAL, P. 242 
Par. 296: 
IN NEXT TO THE LAST LINE OF Par. 296 INSERT THE WORD 
“THE ” BEFORE “ EXCLUSIVE.” 


Marcu JOURNAL, P. 243 
Par. 345: 

IN THE SECOND LINE OF Par. 345 BEFORE THE WORD “ WASH- 
OUT” INSERT THE WORD “ SUFFICIENT,” AND AFTER THE 
worD “ HOLES” OMIT “ FOR,” AND INSERT THE FOLLOW- 
ING: 

‘or other openings to permit.” 


May JouRNAL, P. 400 


— 


aR. 254: 

CANCEL THE REVISION PROPOSED IN THE May JOURNAL AND 
ALLOW Par. 254b TO REMAIN AS IT APPEARS IN THE MARCH 
ISSUE OF THE JOURNAL, P. 243, SO THAT THE ENTIRE Par. 
354 WILL READ AS IT APPEARS IN THE MARCH JOURNAL. 


Marcu JOURNAL, P. 243 


TABLE 9: 
IN THE LAST LINE OF THE TITLE OF TABLE 9, CHANGE THE 
WORD “ OF” TO * FOR.” 
Par. 356: 
ADD A SENTENCE TO Par. 356 AS FOLLOWS: 
A relief valve used on a hot-water heating boiler need 
not have a lifting device. 


Marcu JOURNAL, P. 243 
and 
May JourNAL, P. 400 
Par. 361: 
CHANGE THE NEXT TO THE LAST SENTENCE IN Par. 361 TO 
READ AS FOLLOWS: 
Pipe connections to gages less than 1 in. pipe size shall 
be of brass, copper or bronze composition. 


Marcu JOURNAL, P. 244 


Par. 374: 

CANCEL THE REVISION OF Par. 374, AND MAKE IT READ AS IT 

APPEARS IN THE PRESENT EDITION OF THE CODE. 
Par. 392: 

CANCEL THE REVISION OF Par. 392, AND MAKE IT READ AS UT 
APPEARS IN THE PRESENT EDITION OF THE CODE, EXCEPT 
THAT WHERE “ TaBLE 8” IS MENTIONED SUBSTITUTE 
“ TaBLE 16.” 

Par. 422: 
AFTER THE FORMULA IN Par, 422 INSERT THE FOLLOWING: 


where 
W = weight of steam generated per hour, lb. 
C = total weight or volume burned per hour at time 


of maximum forcing, lb. or eu. ft. 
H = heat of combustion of fuel, B.t.u. per lb. or per 
eu. ft. (see Par. 427). 


The Pennsylvania State College, Engineering Experiment 
Station, has completed a reprint from the annual report of 
1913-14, in which are set forth methods of purchasing coal by 
specification and of sampling coals for analyses. The subject 
is treated of by J. A. Moyer and J. B. Calderwood. The bul- 
letin gives the methods of gathering coal samples as used by 
the Bureau of Mines, Interborough Rapid Transit Co., New 
York City, United States Steel Corporation, General Electric 
Co., and Detroit United Railways, and also methods of coal 
sampling and analyses of the American Chemical Society and 
of The American Society of Mechanical Engineers. 
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A Record of the Current Activities of the Society, Its Members, Council, Committees, 
Sections and Student Branches; and an Account of Professional 
Affairs of Interest to the Membership 


URING the last month the Secretary has, by his 

attendance at local meetings, carried both to the 

Sections and to the local societies the evidence of 
interest, and he has received the inspiration of those meetings. 
The most impressive thing is, that this war is making a people 
of many races and opinions—a nation with a common and not 
altogether selfish aim. These Ingher purposes and thoughts 
have not been suddenly evolved, quite the contrary. It needed 
but this crisis to bring them out. The master mind of Presi- 
dent Wilson has expressed them and, lo, the conduct of the 
World War has changed! 

It is peculiarly consistent with the ideals of the several 
groups of the engineering profession that they should have 
joint meetings, by virtue of the tremendous part they have 
in the prosecution of the war and that they should come 
together more intimately than ever, and that all should con- 
secrate their endeavor on the altar of freedom. 

In one of the local meetings I have just attended, an army 
officer stated that up to the last spurt of our troops, as | 
understood it, about the first of April, fifty per cent of the 
expeditionary forees were engineer troops. 

The relation of the engineer to the war is vital. He has 
corresponding responsibilities. Our standing as a profession 
will be in proportion as we meet them. Self-sacrifice is the 
foundation of nobility. 

To my horror, an editorial in the current number of an 
usually excellently edited technical paper pleads that “ It 
becomes the duty of engineers in particular to combat the 
theory that normal construction activities must be curtailed 
because of the war.” 

Nothing could be more false. A simple e:planation will 
suffice to convince everyone, and especially the engineer, that 
all activity not contributing to the conclusion of the war 
must be stopped. 

Belgium, France, England and Canada are 100 per cent 
efficient. See to it that we are likewise. 

The failure of the United States to live up to her produe- 
tion program, while caused by many contributing factors 
familiar to those who read the newspapers, yet is due funda- 
mentally to the general lack of appreciation of each indi- 
vidual person in this country of the fact that it is necessary 
to cease “normal construction.” Congress is making huge 
appropriations, but not much more than half last year’s appro- 
priations have been expended to date due to the “ normal,” 
“business as usual” demands interfering with Government 
requirements, 

In England during the last twenty months not one pleasure 
ear has been manufactured! Compare this with a recent 
statement in the newspapers that one prominent manufacturer 
in the United States had cut down his output to only one-third. 
As a general estimate, at the present time, only one-third of 
the labor of this country is engaged in war work. 

In order to get out the production that the Congressional 
appropriations provide for, we must: 

a Convert all our activities to war work 
b Secure an inereased output of each individual, either by 
inereased rate of exeeution, or by longer hours, and 
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c Seeure the labor of 10,000,000 more people—what is termed 
“dilution of labor” in England. 

Failure of every individual man, woman, and child to 
accept the absolute cessation of all “ normal constructio a 
postpones that much the date of victory. 

The one man, more than any other, who is teaching this 
lesson to the nation is an engineer, Herbert Hoover; and 
while he is putting the emphasis on food, nevertheless the 
principle applies to every activity of every individual and ts 
going to influence the ability of this country to conelude 
this war. 

When we are about to do anything or purchase anything, 
we should ask ourselves if we can do without it. If we ean, 
then it is a non-essential. Obviously this apples to every one 
of our families, and to as many others as we can influence. 

To sum up, we must unite our forces, “ We must produce 
more and use less not produce more or use less.” The 
supreme effort must come from the American Nation. Let 
us, as engineers, lead. 

Cavin W. Rice, 


SP CT? tary. 


Council Notes 


"\| N the invitation of the Philadelphia Local Committee, 
©) the Council paid an enjoyable visit to Philadelphia on 
Tuesday, April 23. The program was announced in the last 
issue of THE JOURNAL, and all the features as arranged were 
successfully carried out. The following is an abstract of the 
business meeting which was held in the afternoon. 


ABSTRACT OF MINUTES 


The following members were present at the Philadelphia 
meeting: Charles T. Main, President; Wm. H. Wiley, Treas 
urer; John A, Stevens, Spencer Miller, D. S. Jacobus, Ira 
N. Hollis, John Hunter, John H. Barr, Jesse M. Smith, C. H. 
Benjamin, W. F. M. Goss, Arthur M. Greene, Jr., C. T. 
Plunkett, D. Robert Yarnall, L. P. Alford, Chairman —om 
mittee on Meetings; L. C. Marburg, Committee on Sections; 
Henry Hess, Chairman Standardization Committee, and Calvin 
W. Rice, Secretary. 

Honorary Vice-Presidents. The President reported the ap 
pointment of Honorary Vice-Presidents for the following 


several occasions: 


National Industrial Conference Board, Hotel Astor, 
New York, April 18, 1918, L. P. Alford, the President 
and the Secretary. 

National Foreign Trade Council, Cineinnati, April 18 
to 20, 1918, E. A. Muller. 

League to Enforce Peace, Philadelphia, May 16 to 18, 
1918, R. H. Fernald and D. Robert Yarnall. 


Congratulations to Sir John A. F. Aspinall. The President 
reported that a letter of felicitation had been sent to Sir John 
A. F. Aspinall, Honorary Member of the Society, upon his 
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recent election as president of the Institution of Civil Engi- 
neers. 

Belgian Industrial Mission. The President was instructed 
to extend the weleome of the Society to the Belgian Govern- 
ment Mission on Industrial Management about to arrive in 
this country to study our methods and apply them in the 
reconstruction of Belgium after the war. The Commission 
has since arrived and the Society has had opportunities to 
assist them in their work, and the Belgian Minister at Wash- 
ington, His Excellency M. de Cartier, has expressed his thanks 
to the Society for its efforts. 

Non-Essential Industries. In response to a request of the 
New York Local Committee, the President was asked to 
appoint a Committee on Readjustment of Industries for War 
Work—to outline a plan in which the Society can best aid in 
readjusting the industries of the country to meet the needs of 
the war, and to report back. 

Research Committee. The following sub-committees were 
discontinued and discharged with thanks: Clinkering of Coal, 
Materials of Electrical Engineering, and Safety Valves. 

Boiler Code Committee. Boiler Code Interpretations in 
eases Nos. 187, 188 and 189 were approved with slight modi- 
fication and ordered printed. 

Electric Welding Council. On recommendation of the 
Boiler Code Committee, the following Sub-committee on 
Electric Welding was appointed to codperate with and report 
to the Boiler Code Committee: F. L. Fairbanks, Chairman; 
F. J. Cole, J. A. Dixon, E. R, Fish, S. F. Jeter, N. W. 
Kellogg, William F. Kiesel, Henry Torrance. 

Steel Roller Chains Committee. The progress report of the 
Committee, which is a joint committee with the Society of 
Automotive Engineers, was received and ordered printed. 

Power Test Committee. The resignation of Mr. E. M. 
Herr from the Advisory Board of the Power Test Committee 
was received with regret, and Mr. Francis Hodgkinson was 
appointed in his stead. 

Engineering Foundation. It was voted to approve the 
amendments to the By-laws of the United Engineering Society, 
providing for an increase in the number of the members of 
the Engineering Foundation Board, and fixing the dates of 
the regular meetings of the Board. 

Anti-Efficiency Legislation. Letters from Mr. Henry R. 
Towne, past-president of the Society, and from the National 
Council of Industria] Defense called attention to “ anti-effi- 
ciency” riders attached to appropriation bills now before 
Congress, which would exclude from all Government work 
time-study methods, bonus systems, ete. The President re- 
ported that the Engineering Council was alive to this situa- 
tion, and it was voted to heartily approve any steps taken 
by them tending to prevent the enactment of such blighting 
legislation. 

Letter from C. C. Worthington. A letter was read from 
Mr. C. C. Worthington, son of Henry R. Worthington, 
deceased founder of the Society, giving reminiscences of the 
Society and its formation. 


Commission to Standardize Screw Threads. The Society 
having been notified of the prospective early passage of a 
bill to create such a commission (since passed the House, 
May 8), it was voted that Past-President Hartness be nomi- 
nated to represent the Society on the Commission when 
authorized. 

National Board of Fire Underwriters. In response to the 
invitation of the Board the President was authorized to 
appoint a Committee to codperate with them in the standard- 
ization of fire-hose threads. 


THe JouRNAL 
Am.Soc.M.E. 


Adjournment was taken to reconvene on May 17, 1918, in 
New York City. 
Catvin W. Rice, 


Secretary. 


The Spring Meeting is On! 

By the time THe JouRNAL reaches many of our members, 
sessions of the Spring Meeting at Worcester will be in progress. 
The prospects for a well-attended and useful meeting are ex- 
cellent, and it is expected that the discussion will draw out a 
great deal of information that will be of material benefit to 
the membership. A full report of the meeting will appear in 
the July number of THe JourNAL, including an account of the 
business transactions, the diseussion upon the various papers 
presented, and a summary of the topical discussion on the 
fuel situation, concerning which a great deal of interest has 
been manifested, showing that the engineers of the country 
appreciate the need for their services in bringing about more 
economical use of fuel during the next winter season. 

The features of the meeting were fully deseribed in the last 
issue, and are here summarized for the benefit of any who 
may wish to refer to them in this number of THe JOURNAL. 

Date of Meeting, June 4 to 7. 

Headquarters, Hotel Bancroft: Part of the sessions will be 
held at the Hotel and part at Worcester Polytechnic Institute. 


Tuesday Evening, June 4 


Meeting at Hotel Bancroft, with reception following at 
Woreester Art Museum. 


Wednesday Morning, June 5 
Business Meeting, at which several important reports will 
be presented. 
Addresses on Industries of New England. 
Luncheon at Polytechnic Institute. 


Wednesday Afternoon 
Papers contributed by the Local Sections of New England 
and the Providence Engineering Society. 
General Session, at which technical papers will be presented. 
Session relating to courses of instruction in Safety Engi- 
neering. 
Special excursions have been arranged for the ladies, includ- 
ing Tea at the Tatnuck Country Club. 
Wednesday Evening 
General War Session, with addresses on the Procurement 
Program of the United States Government. 


Evening to close with a social time on the rooi garden of 
the Hotel. 


Thursday Morning, June 6 
Session for the discussion of general technical papers. 
Fuel Economy Session. 
Vocational Training Session. 
Thursday Afternoon 


Excursion to the Norton Company’s plant to inspect the com- 
munity houses of that company. Luncheon served. 
Brief session on Housing for Workmen. 


Thursday Evening 
Dinner at the Worcester Country Club. 
Friday, June 7 


All-day excursion to Camp Devens, Lexington and Concord, 
going and returning by automobile. 
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FREDERICK REMSEN HUTTON 


REDERICK REMSEN HUTTON, Honorary Secre- 

tary, Past-President, and for twenty-three years Sec- 

retary of the Society, died suddenly from heart trouble 
on Tuesday morning, May 14, when leaving his residence in 
New York for an automobile trip to the country. Services 
were held at his home on the Friday following, attended by 
many personal friends. 

Up to the time of his death he had appeared to be in excel- 
lent health, and only the afternoon before had been in the 
Society’s rooms, so that his death came as a shock to his many 
friends, who had only so lately met him in the course of their 
every-day duties. 

Professor Hutton was born in New York, May 28, 1853. 
After preparation in a private school in New York, he entered 
Columbia College, receiving the degree of A.B. in 1873. After 
graduation he entered the School of Mines, and was given its 
degree in 1876. A year later he was appointed instructor in 
mechanical engineering as an associate of the late Prof. W. P. 
Trowbridge. This was the first recognition which Columbia 
gave to the important relations of mechanical engineering to 
other engineering courses. He entered the faculty as adjunct 
professor in 1881 and became professor in 1890. Upon the 
death of Professor Trowbridge, in 1892, the chair of engineer- 
ing which he had oceupied was divided, and professorships in 
civil engineering and electrical engineering were added to the 
already existing professorships of mining and mechanical en- 
gineering. Professor Hutton was made the head of the 
mechanical engineering department, which he directed until 
July 1, 1907, when he resigned, and in appreciation of his 
valued services was elected professor emeritus. 

At the time of Professor Hutton’s election to the presidency 
of the Society, an excellent summary of his work at Columbia 
was prepared by Mr. Fred. J. Miller, editor of the American 
Machinist, and published in that journal, from which the fol- 
lowing is taken: 

Perhaps his most significant achievement during these years of 
service has been the development of the great mechanical labora 
tories of the University, during the period from 1897 to 1900, just 
subsequent to the transfer of the institution from the downtown 
site to its present location on Morningside Heights. This equip 
ment includes the Baldwin locomotive mounted upon its testing 
equipment, the triple-expansion Allis-Reynolds engine, which is a 
three-stage air compressor, and the hydraulic equipment of the 
Henry R. Worthington Laboratory. A conservative estimate of 
the value of this equipment as installed, is not far from $100,000 

It has been the professor's belief that to make experiments in 
illustration or confirmation of engineering formulas on engines o1 
machines of small size, is to introduce an error not only of degree, 
but of kind, and that therefore the units should be of sufficient size 
to guard against this difficulty; and, furthermore, to make re- 
search into new fields sufficiently near to the actual conditions of 
practice so as not to prove actually misleading when their results 
are applied. The air compressor has been, with him, a favorite 
form of laboratory apparatus by reason of its illustrating to the 
student the complete cycle of generated mechanical energy, its 
storage in compressed air, and the liberation of that energy in a 
motor having a cycle similar to that of the original steam cylinder. 
In no other educational institution are there any larger units 
than those which have been here gotten together. 

The professor is also an earnest exponent of such a method of 
conducting laboratory. instruction as to compel the student to exer- 
cise his thinking faculties, not only in devising the experiments 
and connecting up the apparatus, but in the interpretation of the 
results. In his discussion of this subject he has referred to the 
more formal system of definite instruction to the students by the 
use of printed logs which can be used half automatically as failing 
to make men out of the raw material. The automatic or log 
method he has called the “ cook-book ” system. 


Professor Hutton became Secretary of the Society in 1883, 
three years after its organization, which was a critical time in 
its history. The membership was less than 400, and there was 
great difficulty in meeting expenses from the small sum re- 
ceived for dues, so that initiation fees had been treated as 
available current income. The previous Secretary, Mr. Rae, 
had received no salary and the office rent had been provided 
by reason of his relations with Mr. Henry R. Worthington, 
one of the tounder members. 

Professor Hutton was then a young man of thirty, Junior 


Professor of Mechanical Engineering at Columbia University, 














Tue Hovse at 12 West THIRTY-FIRST STREET; THE SOCIETY'S 
HEADQUARTERS DURING 16 YEARS OF PROFESSOR HUTTON’S 
SECRETARYSHIP 


and able to arrange to give part time to the management of 
the Society in connection with his duties as a teacher. He was 
appointed Secretary in March at a salary of $1000 per annum. 
The Worthington office was given up and for a time the head- 
quarters were in Professor Hutton’s study at Columbia Uni- 
versity; but it was soon found desirable to have a downtown 
office, and he rented at his own expense a room in what was 
known as the Smith Building, at 15 Cortlandt Street, and en- 
gaged an assistant whose salary he also paid. Professor 
Hutton states in his History that: “ The location was chosen 
for its nearness to the ferry and approaches through Cort- 
landt and Liberty Streets, which were then the downtown en- 
tranees to the city from New Jersey and Pennsylvania. The 
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stock of volumes and extra stationery were taken to Columbia 
University and stored in a dark room available only for such 
uses. The office furniture of that modest undertaking was a 
Keuffel and Esser drawing table, some camp chairs and a 
specially designed stationery holder, somewhat along the lines 
of the revolving bookcases. There was no typewriter in use 
for more than a year. Later a bookcase made of pine, with 
certain locked-up cupboards, was added to receive the period- 
icals and exchanges.” 

From that time on, through the wise management and strong 
personality of the new Secretary, supported by the staunch 
founder members, who were the backbone of the organization 
in the early days, the Society grew and prospered consistently 
year by year, and one by one its many problems and difficulties 
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identified with the work of the Society and formed so many 
pleasant associations with the members who came to the meet- 
ings or dropped in for a social time. The wisdom of acquiring 
the property was shown when it was sold in 1906 for $120,000, 
realizing a profit of nearly $60,000, and providing a fund 
which was a most helpful factor in procuring property for the 
new Engineering Societies Building, the gift of Mr. Carnegie. 

With regard to the house on Thirty-first Street, Professor 
Hutton has written : 

“Tt is perhaps difficult at this day and with the present 
strength, standing and income of the Society to realize what 
an enormous step and undertaking the purchase and respon- 
sibility for that house were to the modest men of that day. If 
it had failed, the consequences to the Society would have been 











AUDITORIUM AND LIBRARY OF THE HEADQUARTERS AT THIRTY-FIRST STREET, SO CLOSELY ASSOCIATED WITH 
PROFESSOR HUTTON IN THE MINDS OF MANY OLDER MEMBERS 


were overcome. In this regard Professor Hutton displayed 
the same broad vision of future possibilities that so character- 
ized Professor Thurston, who was the first President. This 
viewpoint was strongly emphasized by Professor Thurston’s 
presidential addresses, which are recorded in the Trans- 
ACTIONS. 

In 1890, the house at 12 West Thirty-first Street was pur- 
chased for $60,000. This had been occupied by the Academy 
of Medicine, now located on Forty-third Street, and was ad- 
mirably adapted for a Society; but its acquirement was an 
ambitious project for a society without funds. The financing 
was left to a committee, of which J. F. Holloway, Stephen 
W. Baidwin and Professor Hutton were members. 

Bonds were taken up by the membership to the amount of 
$32,000. A few of the older and wealthier members became 
guarantors to make good any deficiency should the Society be 
unable to meet its obligations, but they were never called 
upon, and the Academy of Medicine took a mortgage of 
$33,000. Five thousand dollars of the amount raised was used 
for alterations and furnishings. 

It was this home where Professor Hutton became so closely 


most disastrous. Its success was the greatest thing taat ever 
happened to it up to that time and for many years.” 

Professor Hutton’s first meeting as Secretary was the 
Cleveland meeting in 1883, where the papers were for the first 
time distributed in advance by means of galley proofs, with 
the euts printed on separate sheets. From time to time other 
events occurred which for some special reason were parttcu- 
larly notable. Among these was the trip to Europe in 1889, 
which had a wide influence in giving international recognition 
to the Society and establishing the bond of professional fel- 
lowship between this and the countries visited. Another was 
the Chicago Meeting of 1893, at the time of the Engineering 
Congress held during the Columbian Exposition. 

Gradually the Society outgrew its quarters on Thirty-first 
Street, and after sixteen prosperous years moved to the splen- 
did Engineering Societies Building, which it now occupies joint- 
ly with the other engineering societies. Professor Hutton was a 
member of the Joint Conference and Building Committee ap- 
pointed to carry out the generous intention of Mr. Andrew 
Carnegie to provide a necessary building for the use of the 
several societies and a building for the Engineers’ Club, and 
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to plan the proposed structures. He was also Secretary 
of the Building Committee, and later Secretary of the 
United Engineering Society. From the fact that the Civil 
Engineers decided to remain in their own building and the 
Mining and the Electrical Engineers had no buildings of their 
own, a great many meetings of the Committee, of which a total 
of seventy-four were held, besides numberless conferences, 
took place in the house of the Mechanical Engineers on Thirty- 
first Street, and during the construction much of the aceount- 
ing and other business was transacted there. 

Professor Hutton was one of the Board of Trustees of the 
United Engineering Society, which is the holding corporation 
for the building. 

At the end of twenty-three years’ service and coincident with 
the removal to the new building, Professor Hutton resigned his 
position as Secretary. He felt that the time had come when 
the Society needed the full time and energies of a secretary, 
and should not be compelled to share these with the engineer- 
ing department of a university. It seemed proper that the 
retiring secretary, who had led the Society from the modest 
beginnings where he paid the office rent out of his own pocket 
up through the successive stages of development, to the point 
where it constituted a prime element in a great engineering 
headquarters for the whole country, should be elected to the 
presidency. He was made President for the year 1906-1907, and 
officiated in that capacity for the first time at the Indianapolis 
Meeting in 1907. At the end of his term he took for his presi- 
dential address the subject of the Mechanical Engineer and the 
Functions of the Engineering Society. 

In 1908 he was elected Honorary Secretary, under the con- 
stitutional provisions which created such an office, a distinction 
which he held until his death. 

With his varied and complex duties at Columbia University 
and in the seeretary’s office of the Society, it was impossible 
that he should enter largely into literary productions, but, 
nevertheless, he was the author of several books and several 
papers presented to the Society. The earliest of these was an 
elaborate monograph on Machine Tools for the Census of 1880. 
At that time technical books were few and engineering period- 
icals were fewer, and this treatise on machine tools stood out 
as one of the important documents of the time, and was used 
by engineering schools for the instruction of their students. 

He wrote two textbooks, on Mechanical Engineering of 
Power Plants and on the Gas Engine. A distinctive and valu- 
able feature of the former was the summarizing of the advan- 
tages and disadvantages of the various types and combinations 
of apparatus used in power plants. He was editor for en- 
eyclopedias and dictionaries, notably the Century, of 1911. 

Fortunately for the Society, Professor Hutton was prevailed 
upon to write its history, which was issued by the Society in a 
handsome illustrated volume in 1915. While the volume is 
in no sense biographical of any one individual, and refers to 
Professor Hutton by name in only a few instances, it must, 
nevertheless, be regarded as largely a history of his own 
endeavors and accomplishments, and will long remain a valued 
and cherished volume to many of his friends and fellow-mem- 
bers. Special attention should be called to the chapter on 
Some Principles of Society Philosophy, which embodies a re- 
markably comprehensive statement of the stages of develop- 
ment of a great engineering society and the principles under- 
lying them. 

In 1911 Professor Hutton served as consulting engineer to 
the Department of Water, Gas and Electricity, New York City, 
and from 1905 to 1911 was vice-chairman of the Museum of 
Safety. He was consulting engineer to the Automobile Club 


of America and chairman of its Technical Committee from 
1912, in which capacity he supervised the important testing 
work conducted by the club in its laboratory. He was one of 
the first engineers to use an automobile and to enter into a 
study of automobile construction. 

In many ways since serving as President, Professor Hut- 
ton has been active in Society affairs, particularly as a member 
of the Committee on Constitution and By-Laws. In this work 
he endeavored to meet in a broad and progressive spirit the 
new conditions which were imposed upon the Society by its 
growth and expansion into various fields of activity and the 
establishment of its many Sections. He had, as always, a clear 
vision of the future and laid his plans accordingly. He was 
also a member of the John Fritz Medal Board of Award. His 
interest in young men was evidenced by his service on the 
Student Branch Committee of the Society. He has often pre- 
sided at meetings and represented the Society on special occa- 
sions, which he always did with a distinction and grace of 
manner peculiarly his own. Here, as on all occasions, his 
felicity of expression and ready wit, his cordiality and withal 
his dignity, were strong characteristics. 

In 1882 Columbia conferred upon him the degree of Ph.D. 
and in 1904 the degree of Se.D., which is the highest distine- 
tion which the University places upon one for scientifie and 
engineering training. 

Professor Hutton is survived by Mrs. Hutton, who has so 
often been present with him at the Society’s social functions; 
and two sons, Dr. Lefferts Hutton, now regimental surgeon in 
the army, with rank of Major, and Mancius 8S. Hutton. 

The following are letters of appreciation received from 
friends of Professor Hutton, members of the Society. 


LETTERS OF APPRECIATION 


There was no one, in my estimation, who contributed more tw 
the successful upbuilding of the Society than did Professor Hutton. 
He was absolutely untiring in his efforts, and even when he had 
gone to the mountains for his well-deserved summer rest, he kept 
the interests of the Society before him, and was of the greatest 
assistance in its work. 

Professor Hutton’s services as Chairman of the Committee on 
Constitution and By-Laws showed the greatest interest and 
devotion. These documents, under which we are at present acting, 
are evidences of his handiwork and wise judgment in almost every 
line. 

There is much more I could say, but as there will be plenty of 
testimony from others I will only add that the Society showed its 
appreciation of his efforts in its behalf by conferring upon him 
all the honors within its gift. The history of its early struggles, 
which Professor Hutton wrote personally, remains as a monument 
to his memory; and indeed it would be hard to look inte the 
archives of the Society without finding some evidence of his work. 

Wma. H. Wrrey. 


In the death of Frederick R. Hutton, we have lost one who has 
most worthily represented the Society in its ideals, traditions and 
active work. 

During all of the years of service as Secretary, President, and 
Honorary Secretary, he was unremitting in his efforts to have the 
activities of the Society maintained on a high plane, both among 
its own membership and their relations to the public. 

It was always he who was called upon to represent the Society 
on special occasions, which he did with such rare grace and won- 
derful expression. 

He has always seemed to be an integral part of the Society. We 
shall all miss him, particularly those who have been associated 
with him these many years. 

CHARLES T. MAIN. 


The American Society of Mechanical Engineers in parting with 
Frederick Remsen Hutton loses one of its best beloved, highly 
respected and most valuable members. 

No man has done more than he in guiding and keeping the 
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Society to its high ideals. In the earlier years he, with other 
high-minded engineers, set the standards of these ideals. He was 
ever watchful that they be not lost to view. 

His devoted and willing services to the Society as Secretary, 
President, Member of Council, in many committees and notably 
in the Committee on Constitution and By-Laws, have left their 
indelible imprint on the history of the Society. 

The Society will long remember and greatly miss his wise 
counsel, his genial manner and gentlemanly bearing, always fair 
and considerate. 

May his influence still remain with us. 

JESSE M. SMITH. 


We who for years have been active in the A.S.M.E. heard with 
profound sorrow of the death of Dr. Hutton, for many years the 
efficient Secretary of our Society and then President and Honorary 
Secretary. 

The Society owes a real debt of gratitude to Dr. Hutton for his 
services so effectively and tactfully rendered to the Society and 
the cause of engineering in general. 

ALEx. C. HUMPHREYS. 

All of us who knew him well can but deeply mourn the untimely 
death of our genial friend, Professor Hutton. Leaving to others 
an expression of appreciation of his work as a teacher, a research 
worker, a writer and one of the most successful of secretaries of 
a great engineering society, I will speak of his kindly spirit, his 
gracious manner and his attainments and accomplishments, in 
music, in oratory and in other lines of social and domestic life. 
His talk and his work, moreover, were spiced with a vein of 
humor which made him a delightful companion. All of this per- 
sonal equipment doubtless tended toward the success of his earnest 
life work in connection with the many branches in which he was 
so ardently engaged. 

OBERLIN SMITH. 


Those of us who know something of the situation in 1883, when 
Professor Hutton became Secretary of The American Society of 
Mechanical Engineers, realize just what his work meant to us 
and what it will continue to mean so long as the Society exists. 

Called to assume charge of its affairs at a time when its finances 
were inadequate to its expenses, when its publications were in 
arrears, when its membership was small and scarcely increasing, 
when its future lay in the balance, he gave to its recuperation an 
effective energy which never slackened for more than twenty years, 
and which, more than any other thing made the Society what it is 
today. 

In those days Professor Hutton was the Society, for the able 
men who stood back of him could give but a small portion of 
their time to its affairs, while he stood before the membership as 
the one man who knew them all, greeted them all, weleomed them 
all, whose presence put life into otherwise dreary meetings, and 
whose judgment and untiring effort finally put the Society in a 
position where he could relinquish its guidance to others with a 
position so fully assured that failure had become impossible. 

HENRY HARRISON SUPLEE. 


The sudden death of our old-time friend and Honorary Secre- 
tary of the Society, Professor Hutton, is indeed sad news, and 
while I cannot at this moment do more than to express my sorrow 
and sympathy in this loss, to his family, to the Society and to his 
many personal friends, by so sudden a termination of his active 
life, and to state how greatly we shall all miss his ready and well- 
chosen words when voicing the feeling and sentiments of the 
members of the Society at meetings, as Secretary and as President, 
or at our many functions, abroad as in 1889, or in this country. 

The results of the work he did in building up the prestige of the 
Society during its earlier years, and for many years since, while 
he was Secretary, are manifest in the position which the Society 
now holds in the broad field of engineering. 

His uniform courtesy and cheerfulness under many trying con- 
ditions, will also be gratefully remembered by all whose good 
fortune it has been to know him personally. I certainly feel that 
in his death is the loss of a friend. 

Gro. M. Bonn. 


I am confident that all the members of the A.S.M.E., from the 
time when Professor Hutton first became Secretary, have pleasant 
and delightful memories of him as our secretary and friend. His 
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excellent and expert use of the English language was a continual 


example to those of us who made so many mistakes in our use of 
the mother tongue, and I believe we all use better language from 
having heard him speak. As an example, one item of his literary 
work is shown in the resolutions given by our Society to our 
British cousins following the acceptance of the invitation of the 
British Society in 1910.2 Professor Hutton’s keen sense of humor 
always kept us in good spirits. I remember on the occasion of 
our Annual Meeting in 1898 in the old society house on Slst 
Street, when I was sitting beside him, one of the largest members 
began to get up to discuss a subject then before the Society and I 
whispered to Professor Hutton, “ He will now tell us what he did 
twenty-five years ago.”” The member began his remarks—‘“ In 
1872." and Professor Hutton instantly turned to me 
‘You're wrong, it’s twenty-six.” 

The pleasant and delightful memories of Professor Hutton would 
fill a large volume and I wish those interesting episodes in his life 


and said, 


which made us all happier were published. We all mourn his 
death and we all will cherish his memory. 
Worcester R. WARNER. 


Professor Hutton’s sudden death is a great shock to me, particu- 
larly because when I saw him last, which was during the Decem- 
ber, 1917, meeting of the Society, in New York, he appeared to 
be in splendid health, and full of his usual energy and spirit. 

I know that the older membérs of the Society fully realize and 
thoroughly appreciate how much of the Society's present prosperity 
and high standard is due to Professor Hutton’s devoted service 
during the long term of years which he served as its Secretary. I, 
as President of the Society, enjoyed greater opportunities of know- 
ing, and thus appreciating, not only his work, but the loyal spirit 
and unselfish devotion to his duties, and also his wonderful tact 
and patience in meeting the many trying 
constantly occurred. 

The Society has passed through several strenuous periods, to 
emerge from each one stronger and more useful to its membership, 
and therefore to the whole engineering profession. One 
period occurred during my presidency in 1891, when it became 
evident that its rapidly increasing growth, not only in membership, 
but also in the field of the Society’s activities, and consequent 
usefulness, made a_ greater imperative; therefore the 
question of lessening its activities and thus restricting the benefits 
to be derived from membership in it, or augmenting its income 
through increased dues, became a vital one. While the situation 
would seem to have been a plain one, the views of the membership 
were not at all alike—-all earnest in their desire for the Society's 
good, but differing as to the proper ways and means. 
Hutton’s position was a trying one, and only a man 
his courage and certainty of being above just reproach, joined with 
never-ending patience and willingness to acknowledge the right of 
others to hold views differing widely from his own, could have met 
the situation in so successful a manner as he did. 

Rosert W. Hun’ 


conditions which so 


such 


revenue 


Secretary 


possessing 


I have no doubt whatever that the entire Society shares with 
the Council a deep regret over Professor Hutton’s death. His 
connection with the foundation of our Society and his long service 
to the Society and the individual members, have given us all a 
deep sense of gratitude for his effective work in putting the science 
of mechanical engineering upon a professional basis. I 
that his most important contribution. I feel a strong personal loss 
through a long acquaintance with him as a teacher at Columbia. 
He ought to stand to us all as the finest type of teacher, servant 
of the public, gentleman and scholar. 


consider 


Ira N. HOLtts. 

Dr. Hutton’s death removes a familiar and beloved personality 
from the activities of the Society. To those of us who had enjoyed 
the privilege of his friendship from the early days of the Society 
it counts as a personal bereavement. 

For many years his work as Secretary made him the outstanding 
feature in the Society. Presidents and councillors had their day 
and passed on, often unknown personally to the majority of the 
members, but he remained, known to almost every member. He 
was admirably fitted for the work by his ability and engineering 
knowledge, but above all by his social qualities. His wonderful 
memory and sympathetic interest were a powerful aid in keeping 
up the membership in our days of adolescence and struggle. Nor 
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did they lose their charm in more recent times when he had, with 
advancing years, reduced his activity but not his interest; his 
position as Honorary Secretary affording large opportunity for 
their exercise. 

Other tributes will undoubtedly speak of his broad culture, his 
great felicity of expression, and his active detailed work for more 
than a score of years in caring for the interests of the Society 
and establishing the tone of the TRANSACTIONS at a high level. 
To those of us, however, who attach great the 
will always that his was 
promotion of acquaintance and good feeling among the 
members, thereby assuring a steady growth in and in 
esprit dé that the 


importance to 
human side, it 


in the 


seem greatest work 
numbers 
corps. It is, perhaps, not going too far to say 
Society is his monument, 


W. M. McFAaRLanp. 


In the passing from earth of Professor Hutton I have lost a 
warm personal friend, The American Society of Mechanical Engi- 
neers has lost one of its devoted and untiring members, the engineer 
ing profession a distinguished representative and the country 


one 

of its best and most able citizens. 
I have known Professor Hutton ever since the Cleveland Meet- 
ing in 1SS3, the first that he attended as Secretary. At that meet 


ing he showed those qualities that have meant so much to the 
Society in the quarter of a century during which he was Secretary. 
Both in this country and in foreign countries we have always been 
proud of the part he has taken in representing the Society and the 
engineering profession, and in these later years as Honorary Sec- 
retary he has ever been ready to devote his time and thought to 
the problems of the Society. Among the many important services 
he rendered was the writing of the valuable history which we now 
possess, and in the great progress that has made in recent 
years in codrdinating the various branches of the engineering pro- 
fession he has always been most helpful and sympathetic. 

His life was one of service to his fellow men and in the highest 


sense he 


been 


was a noble Christian gentleman. 


AMBEROSE SWASEY 


My acquaintance with Professor Hutton began with my member- 
ship in the Society. His efficiency as the Society's Secretary early 
made an impression upon me which the passage of years and the 
riper acquaintance thereto have not impaired. He 
masterful in presenting the business of a meeting: in 


incident was 
voice and 
manner, in skill and courtesy, he was altogether charming and his 
presence made significant proceedings which without 
have passed without notice. 


him would 
His theories concerning the conduct 
of Society affairs were based upon broad conceptions and generous 
procedures. Probably few of our younger members appreciate the 
extent to which in the early days Professor Hutton contributed to 
the Society's upbuilding. 


W. F. M. Goss. 


Through the death of Professor Hutton the Society has lost one 
of the grand Old Guard who founded and brought it to its present 
position and power. Always working with its welfare at heart, the 
Society will be forever a living monument to his endeavors. His 
cheerfulness and fair-mindedness overcame many an obstacle that 
might have led to disaster in less tactful hands. He will be re- 
membered with honor by all and by his most intimate friends as a 
scientist who nurtured the flower of faith, a 
gentleman. 


truly Christian 


LD. S. Jaconus. 


The following telegrams were received : 

My belief, based on thirty-five years’ membership in our Society, 
is that Professor Hutton, by his delightful personality, alert 
sympathy, remarkable memory of men’s faces, and kindly greet- 
ings to all, no less than by his engineering knowledge, contributed 
tenfold more than any other one man to the success of our great 
Society in the formative period of its first twenty years. I deeply 
mourn his loss, 


Joun R. FREEMAN. 


Professor Hutton still lives. The prestige of the Society 
resulting from his twenty-five vears of effort as Secretary was the 
foundation for the Society’s further scope and usefulness. As an 
influential officer of one founder society and Secretary of the 
United Engineering Society during its formative period, Professor 
Hutton therefore contributed in a large way to the enhancement 
of the engineering profession in America. 


CALVIN W. Rice. 


SOCIETY 


AFFAIRS 477 

In the passing away of Professor Hutton The American Society 
of Mechanical Engineers has lost not only one of its honored mem- 
bers; not only one of the first authorities in the science of engi- 
neering ; and not only one whose work and personal influence will 
undoubtedly be considered by future historians of the Society as 
most potent in molding the character of the Society toward these 
highest standards to which it will ever be faithful, but it has lost 
one of its most beloved and esteemed members, and one who was 
ever radiant with that cordiality and inspiration so essential in 
the building of a society. It leaves an example to the remaining 
members, especially the younger and more active members, of the 
noblesse and great value of Professor Hutton’s characteristics to 
the success of the Society and the country that it represents and 


serves, 


JAMES HARTNESS 


One of the saddest 
announcement of the passing 
Professor Hutton. I 
and always made welcome there. 


messages received in many was the 
past President 
guest at 


Our Society 


years 


away of our and 
associate, have been a his fireside 


much of its 
high standing to our good friend who has gone from among us and 
his memory will always be cherished by its members 


owes 
BRASHEAR 


JOHN A, 


Classification of Trade Personnel 


A work of almost inealeulable value in classifying trades 
has been completed for the War Department by John J. Swan, 
Mem.Am.Soc.M.E., of the Trade Test Division of the Com- 
mittee on Classification of Personnel in the Army. It is 


known as War Department Document aid in classifying skilled 
men who may be drafted or enlisted into the National Army, 
so that the right men can be selected for any required occupa 
tion in connection with the technical departments of the army. 

There are 565 classifications, each of which is defined both 
as to the duties to be performed and the qualifications of a 
well-trained, high-grade man or journeyman (this is sometimes 
The 


classification also gives the nearest equivalent or substitute 


an expert or a foreman) who can do the work required. 


occupations which can be drawn from in case it is necessary 
to secure an additional supply of any particular kind of labor. 

This is probably the first elaborate vocational analysis which 
has been published. The system has been .aken up by the 
U. 8S. Department of Labor, and is being used first of all to 
eover the munitions industries, but later will be applied to all 
trades and industries. It has also been adopted by a large 
number of manufacturing firms. Only those who have at- 
tempted such a task can appreciate the amount of work 


involved in compiling so large a mass of material. 


Submarine Engineer Officers Wanted 


The Navy is in need of professional engineers for submarine 
duty, not over 35 years old and physically strong. The quali- 
fications include citizenship in the United States, the degree of 
mechanical, electrical or mining engineer from a university of 
recognized technical standing, and at least two and one-half 
years’ practical engineering experience. The candidates 
selected will be commissioned Ensign in the U. 8. Naval Re- 
serve Force, and will be sent to the Naval Academy and to the 
Submarine School in New London for a special technical 
course. 


Engineers subject to the Selective Draft Law and those now 
in the Army are eligible. Letters from at least three re- 
sponsible personal acquaintances must accompany each ap- 
plication. Address the American Engineering Service of the 
Engineering Council, Room 903, 29 West 39th St., New York 
City. Early responses are requested. 
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Tribute to John Porterfield Sparrow 


At a recent meeting of the Committee on Flanges and Pipe 
Fittings of which the late John Porterfield Sparrow was chair- 
man at the time of his death and whose obituary notice was 
published on page 328 of THe Journat for April, the follow- 
ing tribute was paid to his memory: 


John Porterfield Sparrow, Chief Engineer of the New York Edi- 
son Company, a member of the American Society of Mechanical 
Engineers and Chairman of its Committee on Flanges and Pipe 
Fittings, died March 18, 1918. 

Mr. Sparrow was one of the best-known mechanical engineers in 
the United States, particularly in the modern power-station field. 

His deep study into the intricate details of his work have brought 
forth improvements and economy in the power-plant field of ines- 
timable benefit to mankind. 

His patience, courtesy, sterling honesty and ripened judgment 
were sources of pleasure to all who came in contact with him. 

His death is a severe loss to this Committee, which can only be 
filled by the softening influence of time. 


Great Canadian Reflecting Telescope 


Every member of the Society feels a personal pride in the 
successive scientific attainments of “ Uncle John” A. Brashear, 
who became endeared to so many during the year of his 
presidency. A few have known of the suspense under which 
he has been laboring in the difficult task of grinding and pol- 
ishing the glass for the great Canadian Reflecting Telescope; 
and all should now know of his happiness and relief at the 
successful completion of this undertaking. Not only is the 
glass finished, but it has safely arrived at the Canadian ob- 
servatory at Victoria, B. C. In a letter, Dr. Brashear writes: 
“The glass reached its destination in less than six days after 
I bid it good-bye on the car in Pittsburgh, a trip of 2200 miles. 
You bet Uncle John and his son-in-law and some others are 
happy over this ‘ news,’ after three years and eight months.” 
The following article from a Pittsburgh paper gives some 
interesting facts: 


This precious glass, which took nearly four years in the grind- 
ing, polishing and correction of its accurate parabolic surface, re- 
quired great care in packing and shipping, the glass disk alone 
weighing 2%, tons, and in its iron cell nearly three tons; the 
packing case weighed not far from a ton. 

The order for the big disk of glass was given to the St. Gobain 
glass works in France, but it was cast in their factories at Char- 
leroi in Belgium, sent to Antwerp, placed on the ship, the 
Vaterland, and left Antwerp just a week before Germany declared 
war. 

The first grinding of the glass required over two months. This 
was done to get it into shape for the finer grinding and polishing. 
About four hundred pounds of glass were removed from the upper 
and lower surfaces and the edges, leaving the dimensions as 
follows: Diameter, 73 in.; thickness, 12 in.; opening in center, 
10% in. in diameter; curvature, a radius of 60 ft.; the focal 
length of the telescope used in the Newtonian form, 30 ft.; in 
the Cassegrain form, about 108 ft. 

After this preliminary work on the great glass, it was taken 
to the basement of the workshop, where the temperature condi- 
tions could be kept constant, and where the great tube with its 
double walls had been constructed on which all the final tests 
were made. Here Mr. McDowell took entire charge of the polish- 
ing and correction of the parabolic front surface, having as his 
right-hand assistant, Mr. Fred Hageman. 

After polishing for a few hours with a large polisher, the glass 
had to be lifted into the testing tube, and an interval of at least 
10 hours had to be allowed before the effect of the polishing could 
be studied, because of the disturbance of the surface by the heat 
produced in the polishing process. 

As the surface came nearer and nearer to the true figure, 
smaller polishers were used over zones standing up, possibly one- 
hundred thousandth of an inch or less. This is what is called 
local polishing and is always done by handwork. Sometimes the 
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local work lasted for only 15 to 20 minutes, then the huge glass 
had to be lifted into the testing tube to wait until the surface 
worked upon came to the normal temperature of the entire mass 
of glass. Patience as well as consummate skill is an imperative 
factor in this delicate work. 

After over three years of delicate working, waiting and testing, 
by methods of marvelous accuracy, Dr. Plaskett, the astronomer 
of the Dominion of Canada, pronounced the parabolic curve almost 
twice as good as the specifications called for. The error allowed, 
which is practically beyond the limiting error that can be detected 
when used in the telescope, is one two hundred and fifty thousandth 
of an inch, while the greatest error that could be found in the 
surface was one four-hundred thousandth of an inch and in some 
parts of the surface not over one-millionth of an inch. In using 
some of the smaller polishers, not over one five millionth of an 
inch from any one part of the surface was removed. 

Many people think only of the magnifying power of a telescope, 
but this is an erroneous idea. Its greatest value is as a collector 
of light from, let us say, some distant star cluster, and as this 
glass is over 4000 in. in area, it will gather and concentrate 100,000 
times more light from the distant star than the human eye. 

The mounting has been erected for some months at the Victor- 
ian Observatory and is a wonderful model of the highest efficiency 
in modern mechanism, made by the Warner and Swasey Company, 
Cleveland. The instrument complete weighs fifty-five tons, and 
the great reinforced cement piers supporting the axes weigh about 
500 tons. The moving parts, with the great mirror, weigh about 
thirty-five tons, and these moving parts are all handled and con- 
trolled by electric current. Indeed, so delicately is the great tele- 
scope, with its massive parts, moved to follow a star or any heavy 
enly body that the power required to light a 16-cp. electric lamp 
does the work. 

The Victoria Observatory is situated about eight miles from the 
city, in one of the most beautiful sites on the Pacific coast. It was 
selected after many studies as to the best condition for astronomical 
research in Canada, the question of minimum change of tempera- 
ture and minimum cloudiness being important factors in the selec- 
tion of the site. 


First American-Built ‘* Tank ” 


The clipping which follows relates to the army tank Amer- 
ica, of which papers throughout the country have published 
illustrations during the past month. It is one of the largest 
and heaviest tanks which has yet been constructed, weighing 
45 tons. It is a steam, oil-burning tank, and the same size as 
those now used in Europe—35 ft. long and 11% ft. wide. 


Prof. E. F. Miller, Mem.Am.Soc.M.E., head of the Mechanical 
Engineering Department at the Massachusetts Institute of Tech- 
nology, designed the huge war machine, in which it is said the 
Brittania, the British tank which recently visited Boston, could 
be stored without the least trouble. The construction work was 
done under the direction of Col. Francis R: Shunk, department 
engineer of the Northeastern Department. Major Henry Adams, 
Ongineers Corps, N. A., assistant department engineer, was in 
executive charge of the work. Capt. Albert S. Smith, Superinten- 
dent of Buildings and Power at the Institute, was chief construc- 
tion engineer. The construction work was done in the stockade 
in the rear of the Institute, where machine shops have been 
installed. 

The American army engineers took full advantage of the ex- 
periences of the English engineers and improved upon the British 
type in many ways, eliminating features and designs which were 
proving impracticable in the big war engines of Europe and 
adding many distinctive American engineering improvements, so 
that the America stands out as a peer of all war engines and a 
monument to American ability and ingenuity. 

The plans for the new American tank are now available for use 
in other factories where the Government is turning out tanks and 
engines, and the America is but premier of a great fleet. 

The American “ tank ” service has started a drive in Boston for 
recruits between eighteen and forty-five, whether registrants under 
the selective service law or not. The tank corps, which has opened 
its office at 5 Tremont Row, is one of the newest and most 
attractive parts of Uncle Sam’s fighting machine, and is one of 
the few open to men above the draft age. (The Tech, April 20, 
1918. ) 
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The John A. Stevens Trust Fund 


T is fitting, now that the details of arrangement have been 

completed, that announcement should be made of the estab- 
lishment of the John A. Stevens Trust Fund through the gen- 
erosity of Mr. John A. Stevens, a member of the Couneil of 
the Society and Chairman of the Boiler Code Committee. 

The fund consists of a $15,000 insurance policy which Mr. 
Stevens has taken out with the Connecticut Mutual Life In- 
surance Co., Hartford, Conn., and which will eventually be 
turned over to the Society. The net annual income accruing 
from this fund will then be allotted annually in equal shares 
to the person or persons who have that year invented or been 
responsible for an invention of noteworthy progress in the art 
of engineering having to do with the conservation of fuels in 
the generation of light, heat and power. If there should be 
no special processes evolved during any particular year, the 
net annual income is to revert to the person creating or being 
responsible for any engineering safeguard having to do with 
the protection of life and property. 

Mr. Stevens has become widely known among our members 
and throughout the country as chairman of the A.S.M.E. 
Boiler Code Committee, a position which he has held since the 
inception of the committee in 1911. He had previously been 
a member of the Massachusetts Board of Boiler Rules, and 
this experience, combined with his varied practical experiences 
in the steam-engineering field, both marine and stationary, 
splendidly equipped him for the new standardization work, the 
most important by far which our Society has attempted. 

Since 1909 Mr. Stevens has been in private consulting prac- 
tice at Lowell, Mass., during which time he has superintended 
the construction of many power plants, made analyses of 
several large properties, and introduced a number of innova- 
tions in the line of power engineering. For 13 years previous 
he was chief engineer of the Merrimac Manufacturing Com- 
pany, Lowell, Mass., where he practically rebuilt the entire 
steam installation, and also superintended the power work of 
the company’s southern mills. This connection gave Mr. 
Stevens an intimate acquaintance with every phase of New 
England mill practice, and the large steam and power plants 
and distribution systems so important in this great industry. 

The basic work of his life, however, was accomplished on 
shipboard, beginning when a young boy with the arduous 
duties of a fireman on a lake dredge, and closing in 1896 as a 
junior first assistant engineer on the transatlantic liner St. 
Paul. While engaged in marine work he served as engineer 
on several of the largest boats both on the Great Lakes and 
on the Atlantic Ocean, and it was characteristic of him that 
he lost no opportunity to acquire an intimate knowledge of 
marine practice, even though at a sacrifice in salary; for ex- 
ample, when first assistant engineer of the steamship Illinois, 
sailing between Philadelphia and Antwerp, he changed to the 
position of fifth engineer of the New York in order to become 
acquainted with the machinery of this larger and more modern 
vessel. 

Besides serving as fireman on the lake dredge when a boy, 
he managed to complete a full machinist’s apprenticeship in 
a shop doing a wide variety of construction and repair work, 
and later worked as journeyman. He recounts how, having 
reached this point, his mother prevailed upon him to complete 
his education, and how he took a full high-school course and 
a year at the University of Michigan. Finding, however, that 
mathematics was not his forte, he resolved that he. would 
rather be a “ first-class man in an engine room,” where he had 
already met with success, than a “second-class man in a de- 
signing room.” Therefore, securing a leave of absence from 


the university, he enlisted as second engineer on one of the lake 
steamers, a branch of the profession which he followed closely 
until he became connected with the Merrimac Company at 
Lowell. At the age of twenty-seven he secured an ocean 
steamship’s unlimited license. 

The trust fund which Mr. Stevens has established is in recog- 
nition of the opportunities for acquiring experience and for 
promoting the welfare of the engineer and his work which he 
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has always found to exist in the engineering field; and as an 
incentive to the young engineer to develop further the field of 
light, heat and power with which he himself has been for so 
long identified. 


Award of Medal by Cotton Manufacturers’ 
Association 

In 1898 the board of government of the New England 
Cotton Manufacturers’ Association established the Association 
Medal, which was to be awarded to any person whose work 
would be of sufficient importance to the purposes for which 
the organization was devoted, including any papers read be- 
fore the Association, the production of any mechanism or 
procésses in the fabrication, design or finishing of cotton 
goods, comprising mill construction, the generation of power 
and its distribution, or any of the works tributary to cotton 
manufacture. 


At the joint meeting of the American Cotton Manufacturers’ 
Association and the National Association of Cotton Manufac- 
turers held in New York, May 1 to 3, a medal was presented 
to Mr. Stevens for his paper on the Evolution of the Steam 
Turbine in the Textile Industry, which had been given at the 
annual meeting of the National Association of Cotton Manu- 
facturers held in Boston, Mass., April 25 to 26, 1917. This 
paper was one of exceptional interest and value, in that it out- 
lined with striking forcefulness the advantages of the steam 
turbine as it has been lately developed, for use in the power 
plants of textile mills. The author referred in detail in his 
analysis to the various economic developments in turbine de- 
sign, embracing the low-pressure, mixed-pressure and extrac- 
tion turbines, which features have undoubtedly been potent in 
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bringing this form of prime mover into more general use in 
mills where low-pressure steam is required in various proc- 
esses. The paper also placed on record some most interesting 
and valuable information concerning the use of geared tur- 
bines for direct driving of mills, in the adaption of which the 
It con- 
cluded with a description of a water-tube boiler of immense 


author and his associates have had much experience. 


size which was developed by Mr. Stevens conjointly with 
Arthur D. Pratt, Mem.Am.Soe.M.E., which, it is predicted, 
would have effected a marked advance in large power-plant 
methods had it not been for the setback to industrial develop- 
This boiler was described and 
illustrated in THE JouRNAL for July 1917. 


ment resulting from the war. 


In making the award, therefore, the Association states that 
it is “not only for contributing the most to the advantage 
of the cotton industry during the year, but for large conserva- 
tion of coal and men made by the people using his services 
during the past years.” 

The obverse of the medal bears the names of the Association 
and the dates of its foundation and incorporation. In the 
middle is a loom of the pattern in general use at the time of 
its foundation, and this loom is surrounded by a garland of 
bolls. 


girted by a polygon of hanks of yarn knotted together. 


cotton The name of the Association in mural text is 

The reverse side bears a chaplet of oak and laurel leaves, 
symbolizing strength and honor, and secured at the base by 
an American eagle with outstretched wings, the whole forming 
a frame for the tablet containing the inscription. 


Cullom Medal for Dr. F. H. Newell 


To Dr. Frederick H. Newell, Mem.Am.Soce.M.E., the Ameri- 
ean Geographical Society has awarded the Cullom Geograph- 
Medal. 
time to explorers, writers and men who have contributed in 


ical This gold medal has been given from time to 
important ways to the advancement of geographical knowl- 
edge. The last recipient of the medal was General George W. 
Goethals, in recognition of his services in connection with the 
Panama Canal. Others who have been honored by the receipt 
of this medal are Admiral Robert E. Peary, Fritdjof Nansen, 
Sir John Murray, the Duke of the Abruzzi, Sven Hedin, and 


Sir Ernest H. Shackleton, every one of international and 
cosmopolitan reputation. 
Professor Newell’s accomplishment is perhaps best ex- 


pressed by the inseription on the medal, which reads: 
FreDERICK HayNes NEWELL 


Organizer and Director 
of the 
United States Reclamation Service 
1907-1914 


He earried water 
from a mountain wilderness 
to turn the waste places 
of the desert 
into homes for freemen. 


Pennsy!vania can claim Professor Newell, but during his 
studies both at grade schools and the Massachusetts Institute 
of Technology, as well as at other times, he has been closely 
identified with Boston and its institutions. His work at the 
Institute was in mining engineering, with post-graduate 
studies, for his doctor’s degree, in geology and hydraulics. 
Three years after graduation he became an assistant in the 
U. 8. Geological Survey and shortly afterward was given for 
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his special work the study of the irrigation of arid lands. 
From a division of the U. 8. Geologieal Survey the specialty 
was developed into a separate service, the Irrigation Service, 
of which Professor Newell was made director by President 
1902. 
service, the engineering works of which are of highest rank. 
He outlined and developed the splendid plans of the Reclama 
tion Service with its great dams, basins and waterways. In 
May 1915 he was appointed by the University of Illinois head 


Roosevelt in Till 1914 he remained director of this 


of the department of Civil Engineering. 


Presentation of the Edison Medal to 
Col. John J. Carty 


Dr. John J. Carty, colonel in the United States Army Signal 
Corps, chief engineer of the American Telephone and Tele- 
graph Company and past-president of the American Institute 
of Electrical Engineers, has been awarded the Edison Medal 
in recognition of his services in developing the science and art 
of telephone engineering. 

The medal was presented on Friday evening, May 17, at the 
annual meeting of the American Institute of Electrical Engi- 
West 39th 
Atter a statement of the history and sig- 


Engineering Societies Building in 
York. 
nificance of the medal by Dr. A. E. Kennelly, Chairman of the 


1917 Medal Michael I. 


Pupin, of Columbia University, told of the work of Colonel 


neers in the 
Street, New 
Institute's Edison Committee, Dr. 
Carty which has made him preéminent in the field of telephone 
engineering. The medal was then presented by the President 
of the Institute, E. 
Electric Company. 


W. Rice, Jr., also president of the General 


The Edison gold medal was founded in 1904 by the Edison 
Medal Association, an organization composed of old associates 
and trniends of Thomas A. Edison. It has been awarded an- 
nually since 1905 by a committee of 24 members of the Ameri- 
can Institute of Electrical Engineers, the recipients in order 
being Elihu Thomson, Frank J. Sprague, George Westing- 
house, William Stanley, Charles F. Brush, Alexander Graham 
Bell and Nikola Tesla. 

Colonel Carty is well known as the engineer of the great 
transcontinental telephone line, and as the engineer who made 
possible wireless telephoning over distances up to 5000 miles. 
Since 1916 he has cooperated with the Signal Corps of the 
Army and with the various departments of the Navy in mak- 
ing arrangements which would insure the readiness of the 
great telephone system of his company for military service in 
case the United States became involved in the world war. Last 
year saw these plans put into active use with a marvelous de- 
gree of success. He is now giving much of his time to the 
development of the nation’s Signal Corps work in this country 
and abroad. 


Library Service Bureau 


As the knowledge of the facilities of the Engineering So- 
cieties Library to serve members of the engineering societies 
and the engineering profession outside of New York—and 
sometimes in New York—through its Library Service Bureau 
increases, the requests for such service correspondingly in- 
crease. From January 1 to March 31 of this year the Bureau 
conducted 135 searches; 32 of these were made in mechanical 
engineering, 29 in mining and metallurgy, 21 in civil engineer- 
ing, 18 in chemical engineering, 10 in electrical engineering, 
and 25 miscellaneous. The Library also made 24 translations 
in the same period, and supplied 615 photostatic prints. 




















AMONG THE LOCAL SECTIONS 


URING the past month Mr. Calvin W. Rice, National 

Secretary of the Society, and Mr. Ernest Hartford, 

Secretary of the Committee on Sections of the Society, 
visited a number of the Sections where meetings were held. 
Many of these meetings were well attended and much enthu- 
siasm was evoked. All presented a patriotic atmosphere, and 
everywhere the enormous part played by the engineers in win 
ning the war was the dominant feature. 

At Meriden, Conn., where a paper was presented on the 
Browning machine gun, over 175 were present; at Bridgeport 
over 200 attended and at Boston over 490 gathered. The De- 
troit meeting developed action regarding the development ot 
intensive courses for training women at technical colleges and 
schools, so that they may serve as draftsmen and tracers, or 
as inspectors in munitions and industrial plants. 

At New York the vital question of labor turnover was taken 
up in a way that emphasized the opportunity of the engineer 
to take a leading part in the solution of this vital problem. 
Engineers are the connecting link between labor and capital 
in the large majority of the industries of the country, and it 
is hoped other Sections will follow the lead of New York in 
arranging meetings on this subject. 

In addition to attending Section meetings at Indianapolis, 
Cincinnati, New Orleans, Chicago and Toronto, and a joint 
meeting at Birmingham of the Atlanta and Birmingham See 
tions, Mr. Rice attended meetings of engineers at Toledo, 
Dayton and Duluth. He found everywhere throughout the 
West and South that the engineers and people generally were 
thoroughly alive to their responsibilities, and the consensus ot 
opinion was that meetings of engineering organizations were 
of great value in maintaining a proper morale and in building 


up an esprif de corps in the profession. 


The Providence Engineering Society and Its 
President 


In THe JOURNAL for March 1918 was published a group of por- 
traits of the chairmen of the Local Sections of the American So- 
ciety of Mechanical Engineers for the year 1918, through whose 
leadership the full value of membership in a great national or- 
ganization is being realized to a greater extent than ever before. 
In this connection it is appropriate to refer to the affiliated so- 
ciety of the A.S.M.E., the Providence Engineering Society, and 
to publish a portrait of its president. 

This society was organized in 184 under the name of the Rhode 
Island Association of Mechanicians. The next year the name was 
changed to the Providence Association of Mechanical Engineers, 
under which name it continued until 1915, when it was reorganized 
to include all branches of engineering and became the Providence 
Engineering Society. 

In 1911, when the Providence Engineering Society became 
affiliated with our own organization, it was known as the Provi- 
dence Association of Mechanical Engineers. Its activities then per 
tained almost exclusively to the field of mechanical engineering, 
which is so strongly represented in the industries of Providence. 
Although it has remained in every way an independent organization 
in distinction from that of the several Sections of our Society, 
which are integral parts of the parent body, the affiliation repre- 
sents a mutual interest between the organizations of a real and 
vital character. One pleasant feature of the affiliation has been 
the joint dinners held with officers of the A.S.M.E. as guests of 
the Providence society. 

It is expected that a large number of the members of the Provi- 
dence Engineering Society will attend the Worcester meeting dur- 
ing the first week of June, and the Providence organization has 
generously contributed to the success of this meeting by arrang- 
ing for three professional papers from its own membership. 

Robert Winthrop Adams, the president of the Providence En- 
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gineering Society, is a graduate of Worcester Polytechnic Insti 
tute in the electrical engineering course, and has been connected 
with the Bi. F. Sturtevant Company, Hyde Park, Mass., the D 
& W Fuse Co., Providence, R. LL. the Pittsfield Works of the 
General Electric Company, and is now manager of the Providence 
office of the General Electric Company. When with the D & 
W Fuse Co. he was engaged in research and development work 
on enclosed fuses for three years, and during this period was 
awarded the degree of Electrical Engineer by the Worcester Poly- 
technic Institute in recognition of original research work 

Mr. Adams 


s the inventor of the transmission-line calculator 





R. W. ADAMS, PRESIDENT OF THE PROVIDENCE ENGINEERING 


SOCIETY 


for the rapid calculation of line drop in alternating-current cit 
cuits, and has been a contributor to various technical journals. As 
a member of the Rhode Island Council of Defense since its forma 
tion, he has had charge of all engineering matters in connection 
with preparedness and war work, including a complete war cen 


sus of Rhode Island engineers. 


Section Meetings 
BIRMINGHAM 


) 


ipril 25. Atter a business meeting an interesting address was 
given by James W. Moore, of the American Cast Iron Pipe Com 
pany, on The Producer-Gas Plant of The American Cast Iron 
Pipe Company, and it was pointed out how coke braize was used 
instead of coal. Comparisons were made between coke-braize 
gus and gas trom Poesbontas coal in a double-zone producer, 
and operating conditions and costs were traced. 


W. L. Rovecue, 


Section Secretary 


BOSTON 


April 50. A joint meeting of the Boston Society of Civil 
Engineers, The American Society of Mechanical Engineers, and 
the American Institute of Electrical Engineers was held at the 
City Club. Over 400 engineers sat down to supper. 

Mr. W. H. Blood, Jr., of the American International Ship- 
building Corporation, delivered a very interesting illustrated ad- 
dress on Hog Island, the greatest shipyard in the world. By 
word and picture he described the wonderful progress which was 
made in six months in the transformation of a barren waste into 
a seething hive of industry, embodying an area of over 900 acres 
with a working force averaging over 26,000 persons. 

Mr. Alfred D. Flinn, Secretary of the Engineering Council, 
gave a talk on the progress and aims of the Engineering Council. 
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Short addresses on subjects of the day were given by Major- 
General H. F. Hodges, in command of Camp Devens, at Ayer, 
Mass., and Mayor Andrew J. Peters of Boston. Motion pictures were 
shown illustrating the adaptability of a new rudder which has 
been perfected by Mr. H. O. Westendarp of the General Electric 
Company. By skilful manipulation the pilot can by means of 
this new type of rudder make a vessel go forward or backward, or 
circle right or left without changing the direction or speed of his 
engine. This should prove a wonderful aid in combating the U-boat. 

W. C. STARKWEATHER, 
Section Secretary. 


BUFFALO 


April 24. An instructive lecture on Ball Bearings, Their De- 
signs, Manufacture and Application, was given by S. W. Gurney, 
of the Gurney Ball Bearing Co., Jamestown, N. Y., who is a 
recognized authority on this subject. 

May 1. The meeting was of a strictly business nature and 
included the reports of officers and committees and the election 
of officers for the Engineering Society of Buffalo for the coming 
year. The following were elected: George B. Bassett, president ; 
H. P. Parrock, vice-president; E. B. Neil, secretary, and W. M. 
Dollar, treasurer. Messrs. F. A. Lidbury and David W. Sowers 
were elected directors. 

E. B. NEIL, 
Section Secretary. 


CHICAGO 


April 22. At a joint meeting of the Chicago A.S.M.E. and 
A.LE.E. Sections and the mechanical and electrical sections 
of the Western Society of Engineers, C. F. Kettering, Mem.Am. 
Soc.M.E., delivered a talk on The Automobile Power Plant. 

May 24. Mr. John E. Ericson, Mem.Am.Soc.M.E., and City 
Engineer, delivered a lecture on The Mayfair Pumping Station. 

ArTHUR L. RICE, 
Section Secretary. 


CONNECTICUT SECTION 
Bridgeport Branch 


April 24. Motion pictures, a good dinner and some fine 
speeches on matters of interest to engineers and factory men 
were the features of the spring meeting, held at the Stratfield Hotel. 
Members and friends from all parts of Connecticut were present 
at this meeting, 211 being the total number attending the evening 
gathering. 

Committee and “ get-acquainted ” meetings were held during the 
afternoon. Ten reels of motion pictures, most of them being 
illustrative of factory work, were shown, and later dinner was 
served. 

The opening address of the meeting was made by Henry B. 
Sargent. Secretary Rice, the second speaker, told of some of the 
work of the Society. Judge John S. Pullman gave a patriotic 
address, telling of the work of the draft and how men could best 
serve their country by their jobs. Clinton E. Woods, of the 
Woods-Keller Company, spoke on Factory Accounting as a Bill 
for Controlling Production. Harry E. Harris, Chairman of the 
Joint Gage Committee of the A.S.M.E. and S.A.E., discussed 
Facilitation of War Production by Practicable Manufacturing Al- 
lowances. He was followed by William R. Webster, vice-president 
of the Bridgeport Brass Company, whose subject was Intelligence. 
Specifications and Inspection as a Factor in Production Increases. 
Allen B. Lincoln, associate director of the U. S. Department of 
Labor of the Connecticut State Council of Defense, told of the 
work of his department. 

E. L. FLETcHer, 
Branch Secretary. 


Hartford Branch 


May 13. After a brief business meeting, at which the fol- 
lowing officers for the year 1918-19 were elected: Chas. S. Blake, 
chairman, Frank ©. Howard, vice-chairman, and M. D. Church, 
secretary-treasurer, an interesting talk on submarines was given 
by P. B. Brill, general manager, Lake Torpedo Boat Company. 
He cited the progress of battleship design, giving a general idea 
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of the various types of vessels and the arrangement of their guns, 
and described the various protective devices from torpedoes. A 
description of the different types of submarines from the earliest 
designs down to the most advanced stage of the art was given. 
Private Wm. J. O'Neill, of the 101st Machine Gun Battalion, 

who has just returned from the fighting line in France, gave a 
short talk on the importance of the people at home supporting the 
soldier in the trenches. Some of his own experiences in the 
trenches were touched on. 

S. F. JETER, 

Branch Secretary. 


New Haven Branch 


May 10. A business meeting preceded the regular meeting of 
the Branch at which the following officers were elected for the 
year 1918-19: E. H. Lockwood, J. Arnold Norcross, F. L. Mac- 
kintosh, Edwin Pugsley, A. C. Jewett and S. H. Barnum, 2d. 

Professor Breckenridge then reported on the plan of the Fuel 
Administration to inspect all power plants of the country. In 
conformity with this plan a state fuel engineer will be appointed 
for Connecticut. It was then voted that the Executive Committee 
of the Connecticut Section codperate with the proposed plan by 
nominating a suitable candidate for this position, reporting same 
to the Fuel Administrator. 

An informal paper was given on the Development of the Re- 
peating Rifle by Edwin Pugsley, Jun.Am.Soc.M.E. The talk was 
illustrated by a striking display of rifles showing the steps of the 
development leading up to the repeating rifle and including the 
Browning gun. 

E. H. Lockwoop, 
Branch Secretary 


CINCINNATI 


May 11. In a very inspiring address Secretary Rice presented 
the various activities of the A.S.M.E. He pointed out how 
the opportunity and ability of its members to serve in numerous 
ways has enabled the Society to be of substantial service to the 
Nation in solving problems such as those relating to the con- 
servation of coal, wages of employees, the draft law, nitrate 
plants, and the activities of the Research Council. The policy of 
helping to win the war is exemplified in the appointing and or- 
ganizing of committees, the presentation of papers and the use 
of the Society’s rooms as recruiting offices. The Roll of Honor 
now constitutes 15 per cent of the membership. The whole 
sentiment expressed in the dedication of the Engineers’ Club 
House at Dayton, Ohio, represents the spirit of the times in which 
engineers are realizing their duties toward the communities in 
which they live and are acquiring a feeling of civic responsibility. 
Such a sentiment, created through the Sections, will enhance the 
status and solidarity of the engineering profession. Mr. Rice 
suggested that the Sections organize committees on pavements, 
water, ete., and sub-committees of chemical, civil, electrical and 
other branches of engineering. 

At present there is an opportunity to assist in the training of 
mechanics for the service. One million men are needed and at 
present there is provision for only ninety thousand by the first 
of September. Each member of the Section was then called upon 
to pledge his support in assisting in the war education work in 
Cincinnati. 

Mr. Fred A. Geier, Assoc.Am.Soc.M.E., made a short address 
in which he emphasized the importance of the problems with 
which the Council is confronted at this time, and the policy in 
dealing with matters of national interest. 

JOHN T. Fate, 
Section Secretary. 


DETROIT 


May 3. The Detroit A.S.M.E. Section held its Annual Meet- 
ing in conjunction with the Detroit Engineering Society at the 
Board of Commerce Building. 

After the dinner, the election of the Executive Committee for 
1918-19 was held and the following officers were elected: FE. C. 
Fisher, E. J. Frost, F. H. Mason, E. J. Burdick and J. C. McCabe. 

Mr. Robert H. Kuss, Mem.Am.Soc.M.E., and Consulting Engi- 
neer of Chicago, presented a very interesting paper on Coal Con- 
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servation, discussing that part of this broad subject embraced 
within the handling at the power house, furnace construction, fir- 
ing methods and control. 

Dean M. E. Cooley and Secretary F. H. Mason presented the 
following set of resolutions: 

WHEREAS, The demands of the country for men and means 
to fight the war ,jhave resulted in a deficiency of skilled workers 
in the trades and professions; and 

WHEREAS, The women of this country could with a short 
period of training fit themselves to fill these 
women have done in other countries at war; and 

WHEREAS, Among the things which women could do ad- 
vantageously are drafting and tracing, inspection and testing 
of materials, both physically and chemically ; therefore, be it 

Reso._vep, That the universities, colleges and technical 
schools throughout the land be asked to consider the question 
of meeting this demand by providing special courses of in- 
struction open to women students qualified to pursue such 


positions, as 


and further, be it 

RESOLVED, That employers who could use such skilled help 
exert their influence with their universities, colleges and tech- 
nical and them in developing 
making available a great body of intelligent and adaptable 
women who are as eager and willing to serve their country 
as their brothers; 

THEREBY bringing about not only increased effectiveness in 
fighting the war, but also a greater mutual respect and saner 
relationship of our men and women. 

These resolutions were unanimously adopted, and it is hoped 
all members of the Society will give wide publicity to them in 
order that some definite results may be promptly obtained in the 
training of women to fill subordinate positions in the drafting room 
and inspection departments of the industries. 

F. H. Mason, 
Section Secretary. 


COUTSE®S > 


schools. cooperate with and 


INDIANAPOLIS 


May 10. 
lows : L. 


The officers elected for the ensuing year are as fol- 
W. Wallace, chairman; W. A. Hanley, vice-chairman ; 
B. G. Mering, treasurer; F. C. Wagner and G. A. Young. 

Secretary Rice gave an address on the relation of the National 
Society to the Section, the relation of the engineer to the war, 
and ways in which he can assist the National Fuel Administrator 
and his city or community. 

The subject Heat Losses in Uncovered Steam Pipes was also 
discussed 
W. A. HANLEY, 

Section Secretary. 


MILWAUKEE 


March 13. Under the auspices of the A.I.E.E. Section, Pro- 
fessor Cyril M. Jansky, of the University of Wisconsin, delivered 
an interesting lecture on Science in War, bringing out the part 
that science plays in the affairs of men. A very interesting film 
was shown entitled The King of the Rails, which pictured the 
electrical division of the C. M. & St. Paul R.R. 

April 10. At a meeting held under the auspices of the Amer- 
ican Society of Refrigerating Engineers, Mr. Charles L. Fortier, 
chief engineer of the Johnson Service Company, gave an illustrated 
talk on Automatic Control Apparatus for Temperature Control 
in general and also as applied to the refrigerating industry. 

May 8. A lecture on The White Coals of Wisconsin, in which 
a very complete description of the Wissota Dam was given, was 
delivered by N. J. Whelan, industrial commissioner of the Wiscon- 
sin-Minnesota Light & Power Co., and V. S. Hillyer, construction 
engineer with the same. company. 

Frep H. Dorner, 
Section Secretary. 


NEW ORLEANS 


May 13. Under the auspices of the Louisiana Engineering So- 
ciety and the A.S.M.E. Section a meeting was held at which the 
Honorable T. F. Carlisle, British Consul, delivered a very inter- 
esting address on Britain and the War the Last Twelve Months. 

Secretary Rice gave a talk on the War Activities of the 
A.S.M.E. and the Need of Codperation Among Engineering So- 
cieties. 


A business meeting followed at which the following officers were 
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elected for 1918-19: H. L. Hutson, chairman; FE. W. Carr, 


secre- 


tary: R. T. Burwell, W. B. Moses and J. S. Barelli 
H. L. Hutson, 
Section Secretary 
NEW YORK 
Vay 21. Labor Turnover was the subject of the meeting and 


was discussed by the following speakers representing makers of 
ships, aeroplanes, ordnance and machine tools: L. D. Burlingame, 
industrial superintendent, Brown-& Sharpe Mfg. Co., John Cal- 
der, Aeromarine Plane & Motor Co., Capt. Boyd Fisher, Ordnance 
Department, U. S. A., Dudley Kennedy, American 
Shipbuilding Corp., H. E. Miles, Council National 
Pearson, British War Office, H. F. J. Porter, consulting industrial 
engineer, and Orrin W. Sanderson, director of labor, B. F. 
rich Company. 

Opportunity 


International 
Defense, J. J. 
Good- 
was given to participate in short three-minute 
speeches and among the discussers were the following: F. H. 
Colvin, Editor American Machinist; L. P. Alford, Editor Jndus- 
trial Management, and Eric Oberg, Editor Machinery 
A more detailed account of the meeting will appear in the July 
JOURNAL. 
W. HERMAN GREUL, 
Nection 


Secretary 


ONTARIO 


ipril 18. A very interesting paper on the Heat Treatment of 
Low-Carbon Steels was presented by W. M. Wilkie of the Steel 
Department of the Imperial Munitions Board. The discussion that 
followed the paper bore principally on the troubles encountered 
by the producers and users of shell steel. Among the engineers 
present number of those connected with local munitions 
plants, and their remarks based on actual experiences and the 
solution of various troubles under war time conditions were very 


were a 


interesting. 
CHESTER B. HAMILTON, JR., 


Section Secretary 


PHILADELPHIA 


April 23. The Philadelphia Section entertained the Council of 
the National Society at a dinner meeting at the Adelphia Hotel 
at which over one hundred members of the Section were present. 

During the preceding day, the Council had visited and inspected 
Cramp’s Ship Yard, and also the Hog Island plant of The Ameri- 
ean International Shipbuilding Corporation. 

Mr. Lewis F. Moody presided at the meeting. He 
as toastmaster D. Robt. Yarnall, chairman of the National Com- 
mittee on Sections. The Council was given a greeting from Phila- 
delphia by W. S. Catell. President Chas. T. Main responded in 
behalf of the Council. Following President Main, Messrs. James 
Hartness, C. C. Thomas, S. M. Vauclain and W. C. L. Eglin each 
gave a short talk. 


introduced 


J. P. Mupp, 
Section Secretary. 


PROVIDENCE 
April 24. Under the auspices of the Municipal Engineeriag Sec- 
tion an illustrated lecture was delivered by Frank E. Winsor, 
chief engineer of the Providence Water Supply Board on The 
Development of the New Providence Water Supply. 

April 25. A business meeting of the Efficiency 
held, at which new officers were elected 

April 30. At a joint meeting of the Rhode Island Section of 
the American Chemical Society and the Providence Engineering 
Society, Lieut.-Col. Allerton S. Cushman, Ord. Dept. U.S.N.A., de- 
livered an illustrated lecture on The Manufacture of Military 
Primers. Mr. H. Anthony Dyer also delivered a short address in 
connection with the unfurling of the service flag of the society. 

May 8. Prof. L. B. McMillan, of the H. W. Johns-Manville 
Co., gave an address on Thermal Insulation at the Power Section 
meeting. 

May 14. At the Machine Shop Section meeting a discussion on 
Experimental Investigation of Machine Tools and Its Effect on 
Machine Tool Design was led by Professor James A. Hall, of 
Brown University, a number of representatives from various ma- 
chine-tool companies contributing toward the discussion. 

James A. Hatt, 
Correspondent. 


Section was 















































































PERSONALS 


N these columns are inserted items concerning members of the Society and their professional 


activities. 


Members are always interested in the doings of their fellow-members, and the 


Society welcomes notes from members and concerning members for insertion in this section. All 
communications of personal notes should be addressed to the Secretary, and items should be re- 
ceived by June 15 in order to appear in the July issue. 


CHANGES OF POSITION 

ALBERT H. Hupson, formerly general purchasing agent of the 
Wright-Martin Aircraft Corporation, New York, has assumed the 
duties of purchasing agent of the American International Steel 
Corporation, New York. 


JoHN D. BowLes has left the employ of the Springfield Gas 
and Electric Company and Springfield Traction Company, to be- 
with the Douglas Company, of Cedar Rapids, 
Iowa, in the capacity of general mechanical superintendent. 


come associated 


WILLIAM G. EDMONDSON has resigned from the Illinois Zine 
Company, Peru, Ill, to reénter the service of the Interstate Com- 
merce Commission, as mechanical engineer, with headquarters at 
Washingto:., D. C. 


Francis L. LinpeMUTH, formerly affiliated with the H. Kop- 
pers Company, Pittsburgh, Pa., has become associated with Perin 
and Marshall, consulting engineers of New York. 


CHARLES E. BuRGOON has severed his connection with the San- 
dusky Cement Company, Cleveland, Ohio, and has accepted a po- 
sition in the engineering department of the Air Nitrates Corpora- 
tion, New York. 


JacoB H. WALLACE, formerly engineer with the Western Chem- 
ical Manufacturing Company, Denver, become 
ciated with the United Verde Copper Company, Clarkdale, Ariz. 


Colo., has asso- 


A. E. Howarp, formerly production engineer for Ingersoll-Rand 
Company, Phillipsburg, N. J., has accepted a similar position with 
Manning, Maxwell and Moore, and will be located at the Ash- 
croft plant, Bridgeport, Conn., for the next two months. 


CHARLES D. REEVE has resigned his position as vice-president 
and factory manager of the Grand Rapids Brass Company, Grand 
Rapids, Mich. He has bought a controlling interest in the Ameri- 
ean Brass Novelty Company, of Grand Haven, Mich., and holds 
the position of president and general manager with the company. 


JOHN CHUCAN has left the employ of the International Har- 
vester Corporation, Tractor Works, Chicago, Ill., to assume the 
position of mechanical engineer with the Goodwin Car and Manu- 
facturing Company, Inc., of the same city. 


JONATHAN A. WILSON, until recently traveling engineer for 
the Babcock and Wilcox Company, Bayonne, N. J., has accepted 
the position of purchasing agent for the Todd Shipyards Corpora- 
tion, of New York. 


E. R. Kenner, formerly with the Westinghouse Electric and 
Manufacturing Company, Pittsburgh, Pa., is now with the Air 
Nitrates Corporation, Muscle Shoals, Ala. 


A. C. V. Mam, formerly president and general manager of the 
Malm Machine Company,- Dayton, Ohio, has assumed similar 
duties with the Malm Engineering Company, of Philadelphia, Pa., 
a newly formed company. In addition to consulting engineering, 
the new company has leased the rights to manufacture the Malm 
rotary punch presses for rubber and metal punching, now pat- 
ented, belonging to the Malm Machine Company. 


Joun J. Eason has accepted the position of works manager 
with the United States and Cuban Allied Works Engineering Cor- 
poration, operating the Havana Iron Works and the Havana Dry 
Dock Company, in Cuba. Mr. Eason was formerly connected with 
the Havana Marine Railways, Inc., Havana, Cuba, in the ea- 
pacity of general superintendent. 
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GEORGE E. BARRETT, until recently affiliated with the Sprague 
Electric Works, Bloomfield, N. J., has assumed the duties of 
inspector of naval construction, Bureau of Construction and Re- 
pair, Washington, D. C. 


OrtTo G. JENNER has severed his connection as industrial engi- 
neer with the Inland Steel Company, Chicago Heights, Ill., and has 
accepted the position of superintendent with the Wilson and Ben- 
nett Manufacturing Company, Chicago, Il. 


JOHN H. NELSON has resigned from the Bureau of Standards, 
Washington. D. C., to become research engineer with the Wyman 
Gordon Company, Worcester, Mass. 


FREDERICK G. 
ment of 


KENYON, formerly with the engineering depart- 
Remington Arms Union Metallic Cartridge Company, 
sridgeport, Conn., has become associated with the American Can 
Company, Liberty Ordnance Plant, of the chief 
draftsman. 


same city, as 


Ropert W. ELLINGHAM has resigned from The Bilton Machine 
Tool Company. to enter the employ of the 
Heald Machine Company, as works manager. 


Bridgeport, Conn., 


Harry G. BALDWIN has resigned his position with the S K F 
searing Company, Hartford, Conn., to accept the position of as 
sistant general manager with the Henry G. 
Company. 


Thompson and Son 


ANNOUNCEMENTS 

GEORGE F. SwALn, of the Massachusetts Institute of Technology 
staff, has returned to the Institute from the western part of the 
country after having been honored twice by the University of Cali 
fornia on the occasion of its semi-centennial, which conferred on 
him the degree of LL.D. and also accorded him the distinction of 
being the first engineer to deliver before the University one of the 
Hitchcock lectures, which are supported by an endowment of 
$10,000. For his subject, Professor Swain selected Some General 
Principles and Disputed Points in the Valuation of Public Utility 
Corporations. 


JAMES A. BEAUBIEN has assumed the duties of general manager 
and mechanical engineer with the Weber Subterranean Pump Com- 
pany, of New York. 


ERNEST B. Bisuop has been transferred from the Ilion Works 
to the Smith Premier Works of the Remington Typewriter Com- 
pany, Syracuse, N. Y. 


WILLIAM R. WILSON, until recently secretary of the Alberger 
Pump and Condenser Company, New York, has been elected vice- 
president, and RicHarp C. WILLIAMS has been elected secretary 
of the company. 


ScHUYLER S. WHEELER, of Ampere, N. J., is in France and later 
will go to Great Britain to explain the system that he has success- 
fully used in his factories by means of which persons physically 
handicapped may become self-supporting workers. He was in- 
vited by Eugene Brieux, who is in charge of this sort of work done 
by the French Government. 


WARREN E. Murray, consulting engineer, announces the estab- 
lishment of general engineering offices at San Francisco, Cal. He 
was, until recently, with the Western Sugar Refining Company, of 
the same city, as refinery manager. 


HA. R. StTarrorD, mechanical engineer of the Economy Devices 
Corporation, New York, is now chief engineer of the Franklin Rail- 
way Supply Company, Inc., a consolidation of the Economy De- 
vices Corporation and the Franklin Railway Supply Company. 
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Raupeu G. Macy, formerly in the Army, and with the Air Reduc- 
tion Company prior to that, has resigned his commission and is 
now with the New York Steam Company, New York. 


The honorary degree of doctor of engineering has been conferred 
upon ALEXANDER C. HUMPHREYS, president of Stevens Institute 
of Technology, by the Rensselaer Polytechnic Institute. 


RuSSELL G. CLARK, general draftsman of the American Thread 
Company, formerly at Willimantic, Conn., is located at the 


head office of the company, in New York. 


now 


Huvert C. Verney, who joined the technical department of the 
Emergency Fleet Corporation at Washington, D. C., in the capac- 
ity of chief draftsman is now at the head of the marine Diesel en- 
gine department. 


R. S. BRuNNER has become identified 
Coke Company, of Hamilton, Ohio. 


with the Hamilton-Otto 


F. G. PEASE has become associated with the 
Council, Washington, D. C. 
Section 


National Research 
. as chief draftsman of the Engineering 


DuGALD C. JACKSON, in charge of the Department of Electrical 
Engineering at Massachusetts Institut: 


Mass., 


of Technology, Cambridge, 
has 


been called into active service Last December Pro 
fessor Jackson took the formal oath and now has been ordered 
“over there.” His commission is that of Major in the Engineer 


Reserve Corps 

Joun T. Fac, for 12 years professor of mechanical engineering, 
University of Cincinnati, has been appointed president of the Ohio 
Mechanics Institute. 
training students in 


Professor Faig will give special attention to 
the operation and construction of internal- 
combustion engines. 


Marcus T. Lorurop has been appointed assistant factory man 
ager of the Timken Roller Bearing Company, Canton, Ohio. He 
has been metallurgist and has had charge of the steel and tube de 
partment of the company for the past seven years 


CAPTAIN 


FREDERICK H. Moony, who upon being wounded in 
France was evacuated to England, was temporarily loaned to the 
Ministry of Munitions for inspectional and expediting work on 
mechanical plants for the Air Board, is still acting as an Air 
toard officer 


APPOINTMENTS 


ALLEN E. OSTRANDER has been appointed general mechanical en- 
gineer of the American Car and Foundry Company, New York 
He was previously connected with the company in the capacity of 
mechanical engineer. 


O. S. Map.e, formerly purchasing assistant of the U. S. Shipping 
Board, Emergency Fleet Corporation, at Washington, D. C., has re- 
cently been appointed assistant purchasing officer. 


HAROLD G. KNIESE has accepted an appointment as mechanical 
draftsman and designer in the Nitrate Division, 
Department, Washington, D. C. 


War Ordnance 


WituiaAM D. HALsey has been appointed mechanical engineer 
with the National Advisory Committee for Aeronautics at Wash- 
ington, D. C. He will continue his late afternoon and evening 
classes at the George Washington University, Washington, D. C., as 
assistant professor of mechanical engineering. 


AUTHORS OF PAPERS, ETC. 
Stertine H. BUNNELL has contributed a brief article on Com- 


mercial Relations of Allies with Russia, to the May 16 issue of 
The Iron Age. 


Harrison R. Capy is the author of an article entitled Electrifica- 
tion of Pumping Stations Saves Coal and Money which appears 
in the May 9 number of Engineering News-Record. 


AFFAIRS 


NECROLOGY 


REAR ADMIRAL JOHN D. FORD 
John D. Ford, Rear Admiral (retired) in the United States 
Navy, died at his home in Baltimore on April 8, 1918. 


Admiral Ford was born on May 19, 1840, in Maryland and was 
educated in the public schools of Baltimore. He was graduated 
from the Maryland Institute School of Design in June 1861, re- 
ceiving the Peabody Prize. The following year he was graduated 
from the Potts School of Mechanical Engineering and immediately 
entered the United States Navy as third assistant engineer. Early 
in 1864 he 


was made second assistant engineer and two years 








JoHN D. 


Forp 


later became first assistant 
was made chief engineer. 

During the Civil War 
of Baton Rouge, La., in March 1863, and Sattle of Mobile 
Bay, 1864, and was on the Arizona when it was destroyed by 
fire off Poverty Point in the Mississippi River in 1865. He was 
wrecked in the coast of India in 
1867. 


engineer. On December 27, 1890, he 


Admiral Ford took part in the recapture 


in the 


Sacramento on the Coromandel 

In 1884 he was put on detached service for the purpose of estab- 
lishing the Baltimore Manual Training School. From 1894 to 
1896 he was connected with the Maryland Agricultural and Me- 
chanical College. Brooklyr, 
with the relative rank of commodore, and in 1898 to the U. 8. 8. 
Baltimore (flagship),.later becoming fleet engineer of the Pacific 
Station. He joined the Asiatic fleet and took part in actions of 
April 30, May 1 and August 13, 1898, and in the destruction of 
fleet off Cavite, the destruction of the batteries at 
Cavite and at Sangley Point, the capture of the forts at Corregi- 


He was next assigned to the U. 8. S 


the Spanish 


dor and the capture of Manila. On May 19, 1905, he retired 
from the service as Rear Admiral. 

Admiral Ford was a member of the Associated Veterans of 
Farragut’s Fleet, the Loyal Legion, the Society of Manila Bay, 


and of the American Society of Naval Engineers. 
member of our Society in 1884. 


He 


became a 


HENRY ARTHUR BAYFIELD 


Henry A. Bayfield was born in Charlottetown, Prince Ed- 
ward Island, Canada, on June 19, 1873. He was graduated 
from McGill University, Montreal, in 1896, with the degree of 


Bachelor of Applied Science, having taken the mechanical-engi- 
neering course. 

The first two years after his graduation he spent at the shops 
of the Intercolonial Railway, Moncton, N. B., as machinist ana 
junior mechanical draftsman, and in testing locomotives on the 
road. He was also a year in the Great Northern Railway shops 
at St. Paul, Minn., where he was draftsman in charge of the of- 
fice; later he was made superintendent of the company’s shops 
at West Superior, Wis. For a short period he was with the Dar- 
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danelles Mining Company, Sandon; B. C., overhauling and operat- 
ing their plant. From 1899 to 1900 he was connected with the 
Albion Iron Works and Victoria Machinery Depot, Victoria, B. 
C., as a designer of small marine engines, boilers, etc., leaving 
this firm to become senior designer on dredging and hoisting ma- 
chinery, air compressors, shop appliances, etc., with the James 
Cooper Mfg. Co., Montreal. In 1901 Mr. Bayfield was appointed 
mechanical superintendent in charge of dredging fleet, shops and 
shipyard for the Harbor Commissioners of Montreal. About 
three years later he entered on private practice in Vancouver, 
B. C., and with the exception of an interval with the British 
Columbia General Contract Company, continued in private prac- 
tice until 1909, when he entered the service of the Department of 
Public Works of Canada, being appointed superintendent of dredg- 
ing for British Columbia. In December 1912 Mr. Bayfield was 
made chief engineer in charge of all estimating and designing of 
the Vancouver Machinery Depot Company, where he remained 
until 1913, when he was again called upon by the Dominion Gov- 
ernment to design a self-propelling hydraulic dredge. In 1914 he 
returned to private practice at Vancouver, B. C., engaging prin- 
cipally in consulting work in connection with dredging and ma- 
rine matters, but was called in 1915 to the Department of Rail- 
ways and Canals of Canada to take the position of mechanical 
engineer in charge of all mechanical and marine work at Port 
Nelson, Manitoba: Late in the same year Mr. Bayfield became 
chief engineer with Norton, Griffiths & Co., Ltd., St. John, N. B., 
in connection with the harbor-improvement contract. In 1916 he 
was called on by the British Ministry of Munitions of War to 
take charge of the Enfield rifle production at the Winchester 
Repeating Arms Company, New Haven, Conn., where he remained 
until the summer of 1917, when he was appointed engineer in 
charge of the Ogden Point assembly plant of the Imperial Muni- 
tions Board, Victoria, B. C. He held this position at the time of 
his death, February 12, 1918. 

Mr. Bayfield was a member of the Institution of Mechanical 
Engineers (Great Britain) and an associate member of the Ca- 
nadian Society of Civil Engineers. He became a member of our 
Society in 1913. 


ROBERT ELLSWORTH JACKSON 


Robert E. Jackson was born in Matteawan, N. Y., on August 
24, 1888. He was educated in the public schools of Garfield, 
N. J. 

He served his apprenticeship with the Dutchess Tool Works, 
Fishkill Landing, N. Y., and there learned the machinist’s trade. 
The year of 1910 he spent with the Coldwell Wilcox Company, 
Newburgh, N. Y., as machinist. He then worked in the same 
capacity for about six months with the Fiat Automobile Com- 
pany, Poughkeepsie, N. Y. Upon leaving this company he be- 
came associated with P. H. Gill & Sons, Brooklyn, N. Y., as ma- 
chinist. In April 1911 he entered the employ of the Edison Lab- 
oratory, West Orange, N. J., as foreman of the machine depart- 
ment. He was later made superintendent and held this position 
at the time of. his death. 

Mr. Jackson became a junior member of the Society in 1917. 
He died at West Orange, N. J., on April 5, 1918. 


ERNEST AINSWORTH MOORE 


Ernest A. Moore was born in Victoria, Australia, on October 
14, 1879. He was educated in Melbourne, Australia, and later 
received special instruction in work of a mechanical nature from 
tutors. 

While in Australia he was employed by Knox, Schlapp & Co.. 
who represented the Allis-Chalmers Company, in the capacity of 
private secretary to Mr. William Knox. In 1904 Mr. Moore de- 
cided to come to the United States and in August of that year 
became draftsman with the Filer & Stowell Co., Milwaukee. Two 
years later he became connected with the Allis-Chalmers Com- 
pany, working first in the gas-engine department, and later as as- 
sistant engineer. In 1908 he became chief engineer of the Bates 
Machine Company, Joliet, IIL, having full charge of all technical 
and later all commercial engineering work; he designed, built 
and supervised a great amount of special machinery and while 
with this company obtained his experience in work of a consult- 
ing and legal technical nature. 

Mr. Moore left the Bates Machine Company in 1913 to take 
the position of resident manager in Chicago for the A. M. Byers 
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Company, Pittsburgh, manufacturers of wrought-iron pipe. About 
May 1914 he left Chicago for Detroit, planning to develop there 
a new business for the production of a new machine making paper 
containers. This machine was first designed by him in 1911 and 
was gradually perfected, until in 1914 the Moore Container Com- 
pany was organized in Detroit with Mr. Moore as president. 
Plans were practically completed for the manufacture of the ma- 
chine when his health failed and he was forced to give up his 
work completely and leave for the West in an effort to regain his 
strength. He died very suddenly in Phoenix, Ariz., on February 
15, 1918. 
Mr. Moore became a member of the Society in 1913. 


WILLIAM PRESCOTT SARGENT 


William P. Sargent was born in Stoneham, Mass., on September 
9, 1878, and received his early education in the public schools of 
that city. 

He was first employed in 1896 by Prentice Brothers, Wor- 
cester, Mass., manufacturers of machine tools, where he had charge 
of the stock room. His spare time he devoted to learning ma- 
chine operation and machine fitting. His next position was with 
the Draper Machine Tool Company as draftsman. For a short 
while thereafter he was connected with the Lodge & Shipley Ma- 
chine Tool Company, Cincinnati, as a designer of special machin- 
ery. In 1903 he was made special engineer for the Niles Tool 
Works, Hamilton, Ohio, where his work dealt with chemical and 
metallurgical research problems. He returned to the Pratt & 
Whitney Co. as assistant construction engineer in the design of 
the machine shop, foundry and power plant which were being 
erected. He was next made engineer in direct charge of the de- 
sign and construction of the machine and forge shop of the Niles 
Tool Works. About 1907 Mr. Sargent became associated with 
the Barber-Colman Company, Rockford, Ill., as engineer to design 
and develop automatic textile machinery. From 1909 to 1915 
he was engaged in the design and development of automatic ma- 
chinery for handling periodicals, papers and paste, and in the de- 
sign and construction for the Bureau of Chemistry of several 
graphic machines for recording impacts and stresses. He was 
associated also with the Curtis Publishing Company, Philadelphia, 
where he was interested in the reduction of labor costs in the me- 
chanical processes involved in the publication of 5,000,000 magazine 
copies a month. During the years of 1915 and 1916 Mr. Sargent 
devoted his time to codrdinating the facilities of more than twelve 
small shops whose production singly of gages, tools and ordnance 
parts would not have been appreciable. Recently Mr. Sargent 
was engaged in the construction of gages and interested in other 
work for the Frankford Arsenal. 

Mr. Sargent became a member of the Society in 1909. 
on April 10, 1918. 


He died 


WILLIAM WARREN SMITH 


William W. Smith was born in Toronto, Canada, on September 
9, 1876. He was educated in the public schools of Michigan and 
in Michigan Agricultural College, taking the mechanical-engineering 
course. Later he attended Purdue University, where he took 
special work in mechanics. 

He obtained his shop experience with the Welded Steel Barre? 
Company, Detroit, Mich., where for about a year and a half he 
was draftsman and inspector. He spent two years with the 
American Car and Foundry Company, Detroit and St. Louis, as 
draftsman, estimator and finally as chief draftsman. His next 
position was with the Standard Steel Car Company, Pittsburgh, 
as assistant construction engineer, where he remained for about 
a year, leaving to become assistant manager with the Mexican Car 
and Foundry Company, Mexico City. He remained in Mexico, 
transferring his business connections to the National Iron and 
Steel Works as superintendent and mechanical engineer in charge 
of design for miscellaneous machine and structural-steel work. 
About 1916 Mr. Smith became associated with Dodwell & Co., 
New York, as foreign representative with Behn Brothers, San 
Juan, Porto Rico. In February of this year he joined the sales 
force of the Allis-Chalmers Manufacturing Company, expecting 
later to be transferred to sales work in South America, with 
which country he was especially familiar. 

Mr. Smith became a member of the Society in 1909. He died 
in Milwaukee, Wis., on April 1, 1918. 




















ROLL OF HONOR 


ALEXANDER, LUDWELL B., 
cers’ 


First Lieutenant, Aero Section, Signal] Offi- 

School of Military 
setts Institute of Technology. 

ANTOSCH, WALTER, Ensign, United States Naval Auxiliary Reserve. 

BaLLov, J. Lapp, Sergeant, Co. C, 342d Inf., Camp Grant, Il 

Barker, Earnest S., First Lieutenant, Headquarters Co., 48th Infan 
try, Camp Stuart, Newport News, Va. 

BARRON, ALEXANDER F., Private, Co. F, 305th Engineers, Camp Lee, Va 

Barry, Joun L., Jn., Ensign, Engineering, U. 8. 
Reserve 

BecuTel, JOHN A., Captain, Co. F, 108th Supply Train, 33d Division, 
U. 8. Expeditionary Forces, France. 

Boyer, Georce H., First Lieutenant, Ordnance Training Camp, Camp 
Hancock, Augusta, Ga. 

Bricos, Lester G., U. 8. Navy Aviation. 

Buck, J. E., Ensign, U. 8S. Naval Reserve Force. 

Carrenter, F. 8., First Lieutenant, Signal Corps, U. 8. Army 
CLARKE, Leon L., Captain, Engineer Officers’ Reserve Corps, American 
Expeditionary Forces, France. 
DAYTON, BirGe 8., Private, Co. C, 6th 

American Expeditionary Forces, 


Reserve Corps, Aeronautics, Massachu- 


Naval Auxiliary 


Regiment, U. 8 
France 


Engineers, 


Dickson, CHARLES H., First Lieutenant, Ordnance Officers’ Reserve 
Corps 

DouGLasS, Morris D., First Lieutenant, Ordnance Officers’ Reserve 
Corps, Inspection Division, Ordnance Dept. 

EKSTRAND, CHARLES E., Lieutenant (Junior Grade), U. S. Naval 
Reserve Force. 

GIANELLONI, VIVIAN J., Lieutenant, Coast Artillery Reserve Corps, 


Co. B, 53d, A. T. C. A. C., Oakland, Cal. 

GOLDSMITH, CLARENCE, Major, Construction Division, Quartermaster’s 
Corps, U. 8S. Army 

HAMILTON, W. B., Captain, Ordnance Officers’ Reserve Corps, Division 
ot American Ordnance Base Depot in France. 

Hosmer, Frep E., Lieutenant, Assistant Engineer Officer, Headquarters 
Staff, Aviation Section, Ebberts Field, Lonoke, Ark 

JacKsON, DuGALD C., Major, Engineer Officers’ Reserve Corps, American 
Expeditionary Forces, France. 

Jackson, E. R., First Lieutenant, Ordnance Officers’ 


Reserve Corps, 
Inspection Division, Ordnance Dept., U. 8. A. 


JACKSON, WILLIAM B., Major, Quartermaster’s Corps, U. 8. A., Officer 
in Charge of Utilities, Camp Merritt, N. J. 
Lyne, L. F., First Lieutenant, Ordnance Officers’ Reserve Corps, 


Inspection Division, Ordnance Department, U. S. Army. 


McKaic, W. W., Ensign, 
tion), Dept 
McNALLy, Epwin M., Ensign, U. 8 

Steam Engineering, Navy 
Marnow, GeorGce P., Major, 


Bureau of Construction and Repair (Avia 
Navy 
Naval 
Department. 


United States Army 


Reserve Force, Bureau of 


MERRILL, 8S. CLIFFORD, Second Lieutenant, Ordnance Officers’ Reserve 
Corps, Inspection Division, Ordnance Department, U. 8. Army. 
Morse, WALTER R., Captain, N. A., 301st Engineers, Camp Devens, 

Mass. 
MunyYAN, Ear A., Lieutenant (Junior Grade), U. 8. Naval Reserve 


Force, Navy 

NORTHCROFT, 
England. 

PLANK, WILLIAM J., Cadet, Aviation Section, Signal Enlisted Reserve 
Corps, School of Military Aeronautics, Austin, Tex. 

RoBecHueKk, B., 2ist Co., Coast Artillery Corps, Ft. Preble, Me. 

ROBERTS, CHAPIN, Ensign, U. 8S. Naval Reserve Force, U. 8. 8. Hawk. 

Rose, Davip, Private, Co. C, Second Provisional Ordnance Bureau, 
American Expeditionary Forces, France 

Sawyer, WiLrrep D., Private, Camp Funston, Tex. 

SCHALLER, ALWIN L., Captain, Ordnance Department, N. A 
Proving Ground, Md. 

SEATON, Epwarp W., Private, Ordnance Corps, Detachment A, 
powder Reservation, Bariacks 2, Edgewood, Md. 

SEWARD, Herpert L.. Licuten int 


Department, 
James F. &., 


Bureau of Ordnance. 


Officers’ Training Camp, British Army, 


Aberdeen 
f;un 


(Senior Grade), U. 8S. Naval Reserve 


Force, avy Steam Engineering School, N. Y 

Smock, HarkoLtp E., U. 8S. Naval Reserve Force, stationed at Dayton, 
Oui 

So .TH, Furmas, Jr., Lieutenant, Ordnance Officers’ Reserve Corps, 
Ordnauce Department, U. 8S. Army. 

fayLor, PAUL H., First Lieutenant, Ordnance Officers’ Reserve Corps, 
26th Division, Ordnance Mobile Repair Shops, American Bxps« 
ditionary Forces, France. 

TAYLOR, STEVENSON, Lieutenant-Colonel, U. 8. Naval Reserve Force. 

THURSTON, Epwarp D., Jr., Lieutenant (Junior Grade), U. 8. Naval 
Reserve Force, U. 8. Navy Gas-Engine School, Columbia Univer 
sity, N. Y¥. 

WALSH, Epwarp T., Major, Ordnance Officers’ Reserve Corps, Inspe« 


tion Division, Ordnance Department. 
WELLING, LinpsSay H., Sergeant, 117 Mobile Ordnance 
American Expeditionary Forces, France. 
WETHERILL, WILLIAM C., Ensign, U. 8. 
WoopwortHh, C. B 


Repair Shop 


Naval Reserve Force. 
. Captain, 49th Engineers, Fort Meyer, Va 


CANDIDATES FOR MEMBERSHIP 


TO BE VOTED ON AFTER JULY 10 


ELOW is the list of candidates who have filed applications 

since the date of the last issue of Tue JournaL. These 
are classified according to the grades for which their ages 
qualify them, and not with regard to professional qualifications, 
i.e., the ages of those under the first heading place them under 
either Member, Associate or Associate-Member, those in the 
next class under Associate or Associate-Member, those in the 
third class under Associate-Member or Junior, and those in the 
fourth under Junior grade only. Applications for change of 


grading are also posted. Total number of new applications, 79. 

The Membership Committee, and in turn the Council, urge 
the members to scrutinize this list with care and advise the 
Secretary promptly of any objections to the candidates posted, 
All correspondence in this regard is strictly confidential. Un- 
less objection is made to any of the candidates by July 10, 
and provided satisfactory replies have been received from 
the required number of references, they will be balloted upon 
by the Council. Those elected will be notified about July 15. 


NOTE. The Council desires to impress upon applicants for membership that under the present 
national conditions the procedure of election of members may be slower than under normal conditions. 


NEW APPLICATIONS Delaware 


CRAIG, WILLIAM D., Engineer, 


FOR CONSIDERATION AS MEMBER, ASSOCIATE OR 
ASSOCIATE-MEMBER 


der Co., 


District of Columbia 
Connecticut 
BALDWIN, Cuar.es A., Assistant General 
Sales Manager, Bridgeport Brass Co., 

Bridgeport 
LUDEMAN, Oscar H., Engineer and Sales- 

man, The Spencer Tubine Cleaner Co., 
Hartford 
SHAW, STILLMAN, Mechanical Engineering 
—Lorenz & Lorenz, Hartford 


Georgia 
PERRY, 


Hiram W., 
dent, Yaryan Rosin & Turpentine Co., 
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Illinois 
McCWETHY, Frank H., Secretary, Ste 
phens-Adamson Mfg. Co., Aurora 
OLSON, Car. G., Chief Engineer, Illinois 
Tool Works, 


Atlas Pow- 
Wilmington 


Chicago 


DOYLE, EpmuNp A., 1st Lieutenant, Engr. 
R. C., U. 8. Army, 

FISCHER, Louis A., Major, Ordnance Re- 
serve Corps, Bureau of Standards, 


Maryland 
SYMINGTON, THomas H., President of 
the several Symington Companies, 


Washington 


Washington Baltimore 
Massachusetts 

General Superinten- GRADE, Oscar W., Mechanical Engineer, 

Worthington Pump & Machy. Corp., 

Brunswick Blake & Knowles Works, Cambridge 
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HARVEY, Joun C., with C. M. Allen, Engi- 
neer, also owner and manager Haynes 
automobile business, Worcester 

INGRAM, Epwarp H., Mechanical Engi 
neer, Greenfield Tap & Die Corp. 

Greenfield 

JONES, Evan F., Treasurer and General 

Manager, Morgan Spring Company, 
Worcester 

LINCOLN, FRANK 8., Machine Purchase & 
Tool Designer, Construction Department, 
Watertown Arsenal, Watertown 

REID, ALEXANDER, Manager of Water 
Wheel Dept., Holyoke Machine Com 
panies, Worcester 

New Jersey 

FRENCH, CHARLES M., Ist Lieutenant, 
Engineers R. C., 34th Engineers, 

Camp Dix 

GIBBONS, ARCHER, Manager of General 
Office Service Departments of Thomas A. 


Edison, Inc., Orange 

PARRISH, SamMvuet M., Power Supervisor, 

The Celluloid Co., Newark 
New York 


LATTER, Epwarp D., Industrial Engineer. 
with Federal Accounting Corp., 
New York 
MOREAU, L Engineer, with M M 
Schneider & Co., New York 
POLLARD, WRIGHT, Supervisor, Reming 
ton Arms & U. M. C. Co., Inc., Llion 
POTTER, Josern S8., General Superinten 
dent, Gas Engine & Powder Co., & 
Charles L. Seabury & Co., Consol., 
Morris Heights 
VAN BOMEL, Leroy A., President, Shef 
field Condensed Milk Co., Ine., Asst 
General Manager, Sheffield Farms Co 
Inc., President, High Bridge Garage, Inc., 
New York 
WILDER, RosBert H., General Inspector, 
American Metal Products Corp., 
New York 
WAINRIGHT, WaLter 8., Engineer, Walter 
Kidde & Company, Inc., New York 


North Carolina 
MacEWAN, THoOmaAs A., Mechanical Con 
struction Engineer in Private Practice, 
Greensboro 

Ohio 

LEAHY, Francis W., Inspector of Ma- 
chinery, U.S.8.B. Emergency Fleet Corp., 
care of Hooven, Owens, Rentschler Co., 


Hamilton 
McCONKEY, WaLter N., Shop Engineer, 
Lima Locomotive Works, Inc., Lima 


RUCK, Epwarp H., Chief Engineer, The 
Cleveland Tractor Co., Cleveland 
Pennsylvania 
BUCK, CHARLES A., Vice President, Beth 
lehem Steel Co., Bethlehem 
ENZIAN, CHARLES, Mining Engineer, Phila 
delphia and Reading Coal and Iron Co., 
Pottsville 
GUTHRIE, Bayarp, Superintendent of 
Crucible Works, Crucible Steel Co. of 
America, Pittsburgh 
HOFAMMANN, Kak E., Assistant Fore- 
man, Pennsylvania Railroad Company, 


Altoona 
SCHLATTER, Louis H., Assistant Fore- 


man, Pennsylvania R.R. Co., Test Dept., 
Altoona 


Tennessee 
SEWELL, CHarRLes B., Saw-Mill Designer 
and Builder, 


Virginia 
VANDEGRIFT, Wayne A., Supt. of Const., 
J. W. Danforth Co., Naval Base Station, 
Norfolk 


Newport 


Wisconsin 
ERBACH, WILLIAM L., Vice-President & 
Manager, Rietbrock Land & Lumber Co., 
Athens 
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Canada 
COSLER, ArtTHUR S., Adviser on Pulp-Mill 
Construction, Fraser Companies, Ltd., 
Edmundston, N. B. 
FRASER, DuNcan W., General Manager, 
Montreal Locomotive Works, Ltd., 
Montreal 


Canal Zone 
HEDGES, Sevsy E., Plant Draftsman, Me 
chanical Division, Panama Canal. 


South America 
SARKER, EpGar E., Superintendent of 
Mines, Cerro de Pasco Copper Corp., 
Cerro de Pasco, Peru 


FOR CONSIDERATION AS ASSOCIATE OR ASSO 
CIATE-MEMBER 


Alabama 
DREXELIUS, Georce W., Local Manager, 
The Fairbanks, Birmingham 
Illinois 
REDFIELD, Epmunpb R., Mechanical Engi 
neer, Russell, Burdsall & Ward, Bolt & 
Nut Co., Rock Falls 


lowa 
NICHOLSON, JAMES M., Fuel Supervisor 
care of A. FT. & &. FF. Be. Co. 
Fort Madison 


Michigan 
LANGILL, Ross E., Chief Engineer, Saw 
mill Dept., The Prescott Co., Menominee 


Missouri 
HILL, WILLIAM S., Superintendent, Light 
& Power Dept., Springfield Gas & Elec 
tric Co Springfield 


New Jersey 
PONSEN, LyYas, Power-plant Engineer, 


Babcock & Wilcox Co., Bayonne 


New York 
GRAHAM, WARREN W., Mechanical Engi- 
neer, Ferd, Bacon & Davis, New York 


Pennsylvania 
BENNETT, LELAND W., Instructor, Dept 
Mechanical Engineering, University of 
Pennsylvania, Philadelphia 


FOR CONSIDBRATION AS ASSOCIATE-MEMBER OR 
JUNIOR 


District of Columbia 
COLLINS, Lester W., Investigator in Mar 
keting Fruits and Vegetables, Bureau of 


Markets, Washington 
Massachusetts 

STRUCK, HeNry W., Mechanical Designer, 

Stone & Webster, Boston 


TUCKER, Harrop B., Asst. Supt. Const., 
Merrimac Chemical Co., No. Woburn 


Minnesota 
KOPPER, Epwarp, Jr., Chief Engineer, 
Minnesota Manufacturers’ Assn., 
North St. Paul 


Nebraska 
BIRD, FRANK S., Superintendent of Con- 
struction, Phoenix Construction Co., 
Omaha 


New Jersey 

BELDING, Lewis A., Assistant Professor 
of Mechanical Engineering, Stevens In- 

stitute of Technology, Hoboken. 
RILEY, ARTHUR B., Sergeant, 1st Class, in 
charge of road construction, Utilities 
Dept., Quartermaster Corps., U. 8S. Army, 
Camp Merritt 
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SCOTT, Water C., Manager and member 
of firm—Walter Scott & Co., Plainfield 


New York 

ANDRESEN, Joun H., JR., Mechanical 
Superintendent, New York American 
Journal, New York 
BROOKS, Joun, Assistant to General Man- 

ager, Russell Motor Car Co., Inc., 
Buffalo 
SANBORN, ARTHUR P., Engineering En 
sign, U.S.N.R.F., Section Base, No. 8, 
Tompkinsville, Staten Island 


Ohio 
BOHANNON, Georce L., Chief Engineer, 
The Youngstown Steel Car Co., 
Youngstown 
DRUMMOND, Joun H., President, The 
Drummond-Miller Co., Cleveland 


Pennsylvania 

BAGLEY, GLen D., Engineer for Mellon 

Institute of Industrial Research, 
Pittsburgh 
PRUDDEN, THeoporr M., Ist Lieutenant, 
Ordnance Dept., R. C., Frankford Ar 
senal, Philadelphia 
SMITH, Victor J., Ist Lieutenant, Ord 
nance R. C., U.S.A., Frankford Arsenal, 
Philadelphia 


Virginia 
McCLAVE, Bernarp D., Captain, Sanitary 
Corps, N.A Assigned to A. &8., 8. C 
Hampton 


West Virginia 
KAUFMAN, Morris L., Engineer in Cotton 
Purification Dept., Staff of Lt. Col. Ar 
thur Wass Nitro 


FOR CONSIDERATION AS JUNIORS 
California 
BEATTIE, Joserpn A., Assistant Engineer, 
Board of Public Utilities Los Angeles 


Connecticut 
STURTEVANT, HENRY Ss Mechanical 
Engineer, 8.K.F. Ball Bearing Co., 
Hartford 


Indiana 
DAVIDSON, Joun L., Chief Inspector for 
the Ordnance Department, U. 8S. Army, 
eare of The Illinois Steel Co., Gary 


Maryland 
BELL, WALTER M., Engineer, U. 8S. Filling 
Plant, Co. B., Gunpowder Reservation 
Edgewood 


Michigan 
MEHARD, HuGuH R., Time Study Chief and 
Efficiency Engineer, The Aluminum Cast 
ings Co., Detroit 


New Jersey 

GOTTLIEB, So_tomon, Departmental Man 
ager, American Lead Pencil Co., 

Hoboken 

New York 
LEGGE, Etmer E., Mechanical Engineer 
and Metallographist, Watervliet Arsenal, 
Watervliet 
WATKINS, Roy A., Ensign, Instructor, Co 
lumbia University, New York 


Pennsylvania 
MARQUARDT, WILLIAM C., Asst, Superin- 
tendent, Nelson Valve Co., Philadelphia 
McCABE, P. CHARLES, Heating Engineer, 
The Austin Company, Philadelphia 


Canada 
GUSTAFSON, ALrrep O., Checker, Engi- 
neering Dept., Willys-Overland, Ltd., 
West Toronto 


Sa 
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APPLICATIONS FOR CHANGE OF 
GRADING 
PROMOTION FROM ASSOCIATE-MEMBER 


Connecticut 
PIGOTT, RecinaLp J. 8., Superintendent, 
Raw Material Depts., Bridgeport Brass 
Co., Sridgeport 


New York 
HATCH, Epwin G., Consulting Engineer 
and Manufacturer, New York 


Pennsylvania 
BRYANS, Henry B., Engineer, Counties 


Gas & Electric Co., Norristown 


PROMOTION FROM JUNIOR 


District of Columbia 
HALSEY, WILuiaM D., Asst. Professor, Me 
chanical Eng., Geo. Washington Uni 
versity, and Mechanical Engineer with 
National Advisory Committee for Aero 
nautics, Washington 


Massachusetts 
HAYES, J. Howarp, Member of firm, E. H. 
Hayes Machinery Co., Boston 


New Jersey 
ABRAMS, FRANK W., Asst. Superintendent 
Standard Oil Company, Jersey City 
SMITH, WiLii1am E., Traveling Engineer 
Babcock & Wilcox Co., Bayonne 
STROUSE, Sipney B., General Engineering 
Practice and District Manager for War 
ren Webster & Co., Atlantic City 


New York 
GATES, Joun G., Production Superinten 
dent, Sperry Gyroscope Company, Man- 
hattan Bridge Plaza (Reinstatement), 
Brooklyn 


Ohio 
RENTSCHLER, Gorpan 8., Vice-President 
and Works Manager, The Hamilton 
Foundry & Machine Co Hamilton 
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Pennsylvania 
BICKLEY, Joun H., Designing Hydraulic 
Engineer, W. H. Wood, Media 
LEWIS, Georce C., Chief Engineer, Hersh 
& Brother, Allentown 
MANN, Harvey B., Department Manager 
and Director, Dravo-Doyle Company, 


Pittsburgh 


SUMMARY 


New appli 


) 


tious ° ° 7v 


Applications for change of grading 


Promotion from Associate-Member . 3 
Promotion from Junior - 10 
To 92 


SUMMARY SHOWING AVERAGE AGE AND 
POSITLONS OF APPLICANTS ON BALLOT 
OF MAY 29, 1918 


AVERAGE AGE OF APPLICANTS 


Members 39 
Associates 42 
Associate Member ~ 3° 
Juniors y 4 
POSITIONS OF APPLICANTS 
Chief Eugineer... 24 
Chief Engineer (Asst.) 3 
Chief Draftsman. . . we 
Chief Draftsman (Asst.) 2 
Construction Engineer o 
Construction Engineer (Asst.) ae 
Consulting Engineer 16 
Consulting Engineer (Asst 1 
Cost Accountant 1 
Designers 17 
Draftsme: 17 
Editor 1 
Estimator , a 
Executive (Pres., V.P., Treas., Secy., 
Manager) 51 
Factory Manager 2 
Field Engineer 1 
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Foremen 4 
Foremen (Asst.) 11 
Fuel Engineer 2 
Gas Engineer 1 
Industrial Engineer 5 
Inspectors 15 
Inspectors (Chief 4 
Inspectors (Asst 1 
Junior Engineers 2 
Machinist 
Manufacturer l 
Master Mechani ; ¥ 
Mechanical Engineers 2 
Mechanical Engineers (Asst.) 15 
Operating Engineer. . 1 
Operating Engineer (Asst l 
Power Engineer 1 
Production Engineer , 4 
Professors : 
Professors (Assoc 2 
Professors (Asst.). 6 


Purchasing Engineers i 
Purchasing Engineer (Ass:.) 
Representative 

Resident Engineer 


Resident Engineer (Asst 1 
Salesman (Engineers 8 
Sales Manager 1 
Shop Engineer 

Standardization 1 
Superintendents 18 
Superintendents (Asst ” 
Testing Engineers 4 
Works Managers 0 
Works Managers (Ass 4 
Miscellaneous 28 


UNITED STATES GOVERNMENT SERV K 


Captains 
Lieutenants 

First Lieutenants 
Second Lieutenants 1 
Aeroplane Designer 


EMPLOYMENT BULLETIN 
HE SECRETARY considers it a special obligation and pleasant duty to make the office of the 


Society the medium for assisting members to secure positions, by putting them in touch with 
special opportunities for which their training and experience qualify them, and for helping any 


one desiring engineering services. 


GOVERNMENT POSITIONS 


Stamps should be inclosed for transmittul 
of applications to advertisers; non-members 
should accompany applications with a lette 
of reference or introduction from a member 
such reference letter will be filed with the 
Soctety records. 


Members applying. in person for Govern 
ment positions at such places as Navy Yards 
should invariably make appointments before 
hand by letter, telephone or telegraph, and 
arrange to have passes or the equivalents so 
that they can gain entrance. In this way 
they will avoid disappointment. 


TECHNICALLY TRAINED MEN AS IN- 
STRUCTORS in Government schools for 


autumobile mechanics and military aeronaut 


ics. Men within the draft age can be used 
for this work, provided they have not al 
ready been called by their Local Draft Board 
2611. 


ASSISTANT RESIDENT INSPECTORS 
Several recent graduates of technical schools 
to supervise the construction work on bulls 
and installation of the machinery. Salaries 
from $1200 to $1500. Location, New York. 
2612-A 


SEVERAL ENGINEERS of mature experi 
ence and with some acquaintance with the 
principal parts of steamships to be in office 
to help in directing work Salaries range 
from $1500 to $3000. Location, New York. 


2612-B. 


DIESEL ENGINEER. Technical depart- 
ment of Emergency Fleet Corporation re- 
quires the service of experienced Diesel engi- 
neer who should also have knowledge of 
shop practice. 2613. 


NUMBER OF HIGH-GRADE TECHNICAL 
MEN wanted for positions in industrial es- 
tablishments by the United States Army Ord- 
nance through the Civil Service, as fullows 


The Society acts only as a clearing house in these matters. 


Electrical Gunuer, U.S.N.R.1 1 
Naval Inspector of Ma l 
Naval Inspector, Ord 1 
Sig. Corps—Aerological Wk 1 

SUPERINTENDENTS for plants engazed 


in chemical manufacturing processes sal 
aries range from $2400 to $6000 Assistant 
superintendents of nitrate and chemical 
Plants, $1600 to $2400. 


CHEMICAL ENGINEERS to have com 
plete supervision over one or more chemica 
manufacturing processes incidental to the 
war. Salaries from $2400 to $6000. Some 
with less experience as chemical engineers 
to receive from $1600 to $2400. 


GAS-MANUFACTURING EXPERT to 
ceive $1600 to $2400 a year 


MECHANICAL ENGINEERS experienced 
in operation and control of high-pressure 
hydraulic and gas machinery. Salaries for 
junior mechanical engineers from $1600 to 
$2400. 


POWER-HOUSE ENGINEERS for super 
vision of operation. Salaries from $1800 to 
$2400. 
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MACHINE-SHOP FOREMEN Salaries 
$1800 to $2400 a year. 

Education and experience of men will 
qualify them without necessity of Civil 
Service Examinations. 

lersons of military age accepting appoint- 
ment will not avoid the obligations of the 
Selective Service Law. No application will 
be accepted from employees of firms or cor 
porations engaged in contracts for the Gov- 
ernment or its Allies unless written assent 
to such application is given by the head of 
the establishment that might be seriously 
iandicapped in its war work by the loss of 
the man. 

Many positions are open. The needs of 
the service, the Ordnance Department an 
nounces, are so imperative that applications 
will be received indefinitely. Further infor- 
mation regarding the Army Ordnance posi- 
tions that must be filled is obtainable from 
the Civilian Personnel Section, United States 
Army Ordnance, 1330 F Street, Washington, 
m X<. 


CIVILIAN POSITIONS 


EXPERIENCED COPY WRITER to 
handle building construction and equipment 
accounts; exceptional opportunity with New 
England agency for man who knows the 
ontracting field and can show satisfactory 
evidence of ability through copy and cata 
ogue matter already written. 0267-F. 


MECHANICAL DRAFTSMAN, preferably 
draft-exempt, for machinery and building 
layouts, mill specifications, design of experi- 
mental and new machinery. Permanent posi- 
tion. Attractive surroundings. Location, 
New Hampshire. 0268-F. 


YOUNG MEN for sales, productive and 
experimental engineering work in large elec- 
trical manufacturing firm in Middle West. 
Applicants must have complete high-school 
training and the equivalent of at least two 
years’ technical training; preferably be tech- 
nical graduates from a university of good 
standing. In reply state training and experi- 
ence in detail, salary desired, draft classifi- 
cation and references. 0269-F. 


POWER SUPERINTENDENT to take 
harge of a large power plant near New 
York City. In reply state nationality, age, 
education, experience in full, and salary ex- 
pected. Location, New Jersey. 0275-F. 





SUPERINTENDENT of textile machine 
shop, employing 50 men; preferably a grad- 
iate of Mass. Inst. Technology. Location, 
New Jersey. 0276-F. 


COST CLERK AND ACCOUNTANT for 
oncern manufacturing structural steel ma- 
terials and hardware specialties: familiar 
with modern methods of accounting, statis- 
tical work and cost keeping. Familiarity 
with stenography of advantage. Location, 
New York City. 0277-F. 


DRAFTSMAN experienced in machinery, 
pipe layouts, ete. Salary, $40. Headquar 
ters, New York, 0278-F. 


MECHANICAL ENGINEER to _ increase 
production and development of goods. Loca- 
tion, Middle West. 0279-F. 


ASSISTANT TO HEAD OF BALLOON 
DEPARTMENT. Must speak French. Com- 
petent to develop production and improve- 
ments in design. Location, Middle West. 
0280-F, 


EXECUTIVE, of college-professor type, 
with personality to meet and gain confidence 
of eustomers and direct the activities of a 
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large physical laboratory. Location, Middle 
West. 0281-F. 


DIRECTOR OF WELFARE WORK and 
general plant coéperation with heads of de 
partments and employees. Location, Middle 
West. 0282-F. 


ASSISTANT SUPERINTENDENT in large 
paper-box manufacturing plant.’ Man with 
technical education preferred. Experience in 
manufacturing desirable. Position requires 
man with tact and ability to handle large 
amount of detail. Location, Indiana, O0284-F 


MECHANICAL ENGINEER to oversee the 
testing of fabrics, glue, dope, varnish, struc 
tural tests, sand-load panels, ete. Location, 
Ruffalo. O2S5-F. 


MASTER MECHANIC to take entire 
charge of maintenance work, including ma 
chinist, millwright, carpenter, electrical and 
pipe-fitting work. Salary about $150 per 
month to start; good chance for advance 
ment. Locality, Brooklyn. 0O286-F. 


STATISTICIAN to compile engineering 
data. Recent college graduate preferred. 
Salary, $25 per week. Locality, New Jersey 
O287-F. 


ASSISTANT EMPLOYMENT MANAGER 
Man of some mechanical training wanted. 
Location, Connecticut. O2S88-F. 


DRAFTSMEN for Connecticut plant. Men 
of recognized ability desired. 0289-F. 


TIME-STUDY WORK for men of ability. 
Location, Connecticut. 0290-F. 

' 

DRAFTSMAN, designer of hoisting engines 

and hoisting machinery generally. American 

citizen. Salary $150 to $200 a month. Must 

be experienced and capable designer. 0291-F 


DRAFTSMAN, of good education; experi 
enced in steam-piping work, ventilating, etc. 
Salary $100. 0292-F. 


ASSISTANT TO GENERAL SUPERIN 
TENDENT of Canadian plant. Chemical 
graduate. Previous experience in the manu 
facture of smokeless powder very much de- 
sired, though not absolutely necessary, or 
previous experience in the manufacture of 
powder for high explosives. Salary, $5000 
to $3500. 0293-F. 


MECHANICAL DRAFTSMAN of not less 
than two years’ experience to work in engi 
neering department of well-established and 
growing business, doing light structural and 
mechanical work. State age, nationality, 
education and experience, also references, 
accompanying reply with sample of lettering. 
Location, New York City. 0294-F. 


DRAFTSMEN for plant layouts of mach 
inery and equipment. Location, New York. 
0296-F. 


ASSISTANT ENGINEER, graduate of 
ability and initiative. Experience in struc- 
tural stee] work and supervision of con- 
struction desirable. Location, Illinois. 0295-F. 


CHIEF ENGINEER for cement corpora- 
tion plant aggregating 3000 hp., and com 
prising Corliss engines, a. c. generators, 
motors, etc.; plant in excellent condition. 
0297-F. 


FACTORY SUPERINTENDENT, 31 years 
of age or over, to take charge of works for 
factory employing about 200 men. One who 
has had an all-round experience and capable 
of handling employees. Salary at start, be- 
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tween $4000 and S5000 Location, New York 


O2ous-F 


MACHINE DESIGNER with some experi 
ence in electrical apparatus, and familiar 
with automatic-machine design and ele 
trical appliances. Salary from $1800 to 
$2400, Location, New York State 0299-F 


DESIGNING DRAFTSMEN, with some 
experience on printing-press work and shop 
experience. Q300-F, 


DRAFTSMEN, experienced in boiler and 
power-plant equipment, able to check draw 
ings Salary depends on man Location, 
New York City O303-F, 


YOUNG TECHNICAL GRADUATE to de 


velop as superintendent Must be draft 
exempt or above draft age and have per 
sonality to handle men Salary $2000 to 


$2600. Location, New Jersey. 0304-F 


MAINTENANCE MECHANICAL ENGI 
NEER, for plant employing 5000 men Ex 
perience in belt transmission, electric, steam, 
air and gas service, plumbing, ete., and as 


millwright, tinsmith, electrician, et: Salary 
depends on man. Location, New Jersey 
Onoy r 


MECHANICAL DRAFTSMEN, conveying 
machinery Young technical graduates pre 
ferred, Salary, $125. Location, New York. 
oOoo6g-F 


ENGINEERS and ASSISTANT ENGI 
NEERS in forest products. Work embraces 
principally investigations of mechanical and 
physical properties of wood in airplane con 
struction, methods of artificial drying, et 
Salaries range from $1800 to $2400 for engi 
neers, and from $1200 to $1500 for assistant 
engineers. Location, Wisconsin 0307-F 


ASSISTANT, to take charge of design and 


onstruction of motors, et: in shop Per 
sonality essential factor. Technical graduate 
preferred Salary, $2500 Location, New 


York O30S8-F, 


OPERATING ENGINEER, high-grade man 
for light, heat and power. Location, New 
Jersey Salary depends upon man 0311-F 


SALES ENGINEER for large corporation ; 
experience in sale of semi-Diesel fuel-oll en 
gines. Only high-class salesman with su 
cessful reeord considered 0313-F 











DRAFTSMEN, mechanical, electrical, 
structural reinforced concrete Location 
Pennsylvania, 0314-F. 


OFFICE ENGINEER to take charge of 
complete design of blast furnaces, steel 
plants, power plants, et« Location. Ohie 
03515-F. 


YOUNG ENGINEER, over draft age, 
single, to go to head office in Chile, S. A., 
of company operating several plants in 
nitrate district; should have some experi 
ence in industrial cost analysis and effi 
ciency work, in addition to general engineer 
ing experience. Salary, $3000 a year to 
start. 0516-F. 


PLANT ENGINEERS or HIGH-GRADE 
DRAFTSMEN for plant engineering work. 
Location, New Jersey. 0317-F. 


ASSISTANT EMPLOYMENT SUPER 
VISOR to secure men for Government work. 
Salary depends on man. Must be American 
citizen. Location, Brooklyn. 0318-F. 


ENGINEERS to travel throughout the 
country and get in touch with employers and 
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with men not engaged in war work, and to 

secure competent men for concerns doing 

Government work Location, New York. 
10-1] 


PRODUCTION ENGINEER, man_ with 
good executive ability. Location, Michigan 


OoZOF 


MAN WITH MECHANICAL AND BUSI 
NESS ABILITY, who understands sheet-iron 
work, capable of taking charge of a small 

ant. Permanent position Location, New 
York. 0521-F 


DRAFTSMAN wanted for mechanical «e 
partment of smelter plant producing spelte! 
nd sulphuric acid Locality, Pennsylvania 

23-F 


HIGH GRADE SHOP EXECUTIVES FOR 
IMPORTANT WAR WORK, shop = superin 
tendents, shop foremen, master mechani 
onstruction engineer, 0526-F 


SALES MANAGER to organize sales fore 
or concern manufacturing netal-sawing 
roducts, Salary, $5000 O327-F. 

EXECUTIVE FOR ENGINEERING DE 
PARTMENT to take charge of technical end 

steam and power-pump line. Locality, 
Kentucky OS2S-1 


MECHANICAL DRAFTSMEN with tec!) 
nical education, experienced in vacuum-heat 
ne systems and high-pressure steam-piping 


Location, New York City O329-F. 


ORGANIZATION MAN to handle placing 
orders and correspondence relative thereto 
forgings Position would be one of con 
siderable importance and would require ac 
cy, a good knowledge of correspondence 


planning scheduling, et« Salary, S5000 
I ation, Washington, D. C O3350-F. 
DRARFTSMEN in architectural ines for 
work on factory buildings Location, New 
York O334-1 

YOUNG MAN DRAFT EXEMI"! for 
sales department at general office of larg 
orporation With mechanical education, 
salesdepartment experience, preferably fa 

iar with semi-Diesel fuel-oil engines State 

tion, age, experience, ete. Applications 

strictly confidential Location, Michigan 

FP 

DRAFTSMEN with experience in convey 
ng machinery and general engineering 


Si rv, $175 to $200 Location, New Jersey 


YOUNG ENGINEER with executive abil 
and some experience, to serve as mastet 
chanic in charge steam and electric plants 
nd kilns, ond general maintenance. Loca 
or Michigan O83R7-F 


ENGINEERS, DESIGNERS and DRAFTS 
MEN wanted for work of research, deve 
ment, and design related to problems of 
telephonic, telegraphic and radio communi 
ation which are matters of public import 
ndce. Both temporary and permanent po 
sitions are open. Location, New York. © 





iS-F 


YOUNG ENGINEER to start with grow 
ing concern in drafting and miscellaneous 
work, estimating, superintending construc 
tion work, ete. Salary not over $1200 to 
start Headquarters, New York. 0339-F. 


PRODUCTION MANAGER with estimat 
‘ng experience in machine shop and on ma- 
chine tools. Men of 30 to 40 years of age 
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eferred Salary, $2500 to $3000 Loca 


on, New York City. 0340-F. 


rOOL MAKERS, DESIGNERS or MA 
CHINISTS for manufacture of dies, gages 
jigs and fixtures. 
oo4l-l 


Location, New Jersey 


DRAFTSMAN, on vertical triple-expansion 
parine engines for shop in western New 
York Permanent position and excellent op 
portunity for the right man 0542-F 


ENGINEER to head section interested in 
problems connected with Government 
power plants, also carrying on laboratory 
nvestigations of boiler-room instruments, de 
vices and house-heating apparatus. Man is 
needed to head section who has leaning to 
ward investigation work rather than the 
mmercial phase of engineering Salary, 


svno0, O05438-F. 


INVESTIGATOR in powdered-fuel work, 
‘ Government laboratories, one not inter 
sted in any commercial organization of 
powdered-fuel industry ; must be well posted 
and able to follow the needs of this fleld by 
aboratory investigations, Salary, $2500 


O544-F 


ENGINEERING CHEMIST, specially pro 
cient in tests of city gas plants and the 
production of retort coke Salary, $2500 
Lecation, Illinois, O545-F 


DRAPTSMEN Some experience in chem 
plants Location, New York O546-F 


MECHANICAL DRAFTSMEN, experienced 
in power-transmission and machinery lay 
outs Work in question will probably be 

r two months’ duration and good sala 
es will be paid competent men with travel 
ing expenses from New York to West Vir 
ginia and return, and living quarters OS47-1 


FACTORY SUPERINTENDENT Promi 
nent corporation, manufacturing light prod 
t of large variety, part stock, part special 


rder requires aggressive, energetic Tac 


tory superintendent, thoroughly experienced 


n machine-shop practice and modern cen 


trailized planning control methods, capable 
securing large production efficiently and 
economically To be considered, replies must 
\ stite experience ind = qualifications 
O54. 


MAINTENANCE ENGINEER for machine 
sheps and foundry of growing plant in Provi 


dene fechnical graduate preferred O3490-F 


YOUNG CONSULTING ENGINEER, | to 
t as personal understudy to consulting 
neineer Man who has mechanical-engineet 


ing ability combined with all the knowledg 


of economics and statistics possible Prefer 
man three years out of college, exempt from 
draft Unusual opportunity through the edu 
cational features of the work 0351-F 


MECHANICAL DRAFTSMEN Men fa 
miliar with large power-station work Im 
mediate work in hand is the installation of 
a 20,.000-kw. turbo-generator with the neces 
sary condensing apparatus, boilers, stokers 
coal and ash-handling apparatus, et« Salary 
$150 per month. 2-F 





MACHINE DESIGNERS on fixtures, jigs, 
ete Flat salary of $35 and opportunities at 
high rates by the hour Location, Conne« 
ticut O565-F 


LABORATORY INSTRUCTOR for large 
New York City University, one capable of 
taking charge. Work covers the entire range, 


with the excel on « uuterials testis 


includes hydraulics On54-F 


SALES ENGINEER, one energetic and 
Willing to work Must be a thinker En- 
xineering college degree with some experience 
in shop work and machine design, or a high 
school education with two or three years’ 
shop work and machine desig: Must be 
between 


-» and 32 and draft-exempt, or in 
class 4 Salary, $1500 to $1800 Loci 


New Jersey as headquarters O355-1 


MEN AVAILABLE 


Cinily cmbers of the Society are listed in 


the published notices in thia section Copy 
for notices should be in hand b the 12th of 
the month, and the form of notice should be 
such that the initial words indicate the 
classification Notices are not epeated in 


consecutive issues 


MECHANICAL AND EFFICIENCY ENGI 
NEER, Member, age | 


ge 37, married 16 years’ 
wide experience in mechanical and electrical 


engineering, seven vears of vhich was as 
directing engineer with larg: rofessional 
efficiency-engineering company Reason for 
changing is that present position does not 
permit of future advancement Desires posi 
tion of executive nature wit progressive 
eoncern where ability will be 1 gnized and 
responsibilities increased proportionally Only 
permanent connection will be onsidered 
P-146 

GENERAL MANAGER of light and power 
company tor past seven vears in respon 
sible position in steam-driven ectric and 
ice-making plant desires similar position 
with company having larger field American 
ori v ears « age: high-class reference 
well versed in plant upkeep and operation 
L147 


MECHANICAL-ELECTRICAL ENGINEER 


technical graduate 1904, now employed as 
meclanical engineer and superintendent of 
two modern turbine steam plants and gas 


plant, desires to make connection with pro 
gressive publie utlity or industria pliant 
where ability, integrity, and reliability will 
! appreciated Experienced in handling 
men, in design, construction and maintenance 

high and low-voltage’ stations steam 
plants, piping, machinery, buildings and va 
rious kinds of steam and electrical 


equip 
ments Unusual business and technical 
training Speaks French fluently Best 
references Location preferred Eastern 
States Salary, $3000 per year F-148 


MECHANICAL ENGINEER, M. E. grad 
uate, age o2, not in draft, married ely 





vears’ experience in design and manufacture 
of automobiles, motor trucks, spark plugs, 
production tools, small punch and die work, 
inspection gages, and a large variety of smal! 


and medium sized special and semi-automati 


machinery. Two years in executive position 
Thorough and systematk General knowl 
edge of accounting principles and efficiency 
work Salary secondary to opportunities 
and surroundings. At present employed 
F-149 


SALES ENGINEER, electrical-mechanica 


technically trained, age 35; speaks Spanish 
and Portuguese fluently, and has good know! 
edge of Italian and French At present 
employed, but desires to change to larger 
possibilities F-150. 


GENERAL SUPERINTENDENT, mechan 
ically and technically trained, thoroughly 
conversant with modern methods of produc- 
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tion and planning control systems of scien 
tific management Twenty years’ experienc 
in the manufacture of typewriters, adding 
machines, magnetos, speedometers, ball bear 
ings, artillery ammunition, etc. Capable of 
assuming entire control of large scale pro- 
duction enterprises Salary, $5000. F-151. 


METALLURGICAL ENGINEER, Junior 
member and technical graduate, age 27, 
single, draft-exempt, desires position as as- 
sistant executive in production or control 
work Has had broad experience covering 
foundry, machine shop, cost, drafting, effi- 
ciency and construction work. Has special 
ized in metallography, electrometallurgy 
and pyrometry. Salary will depend on future 
possibilities F-152. 


GENERAL SUPERINTENDENT OR 
SUPERINTENDENT. Associate-member, dip 
lomatic and forceful executive, accustomed 
to supervising from one hundred to one 
thousand employees. Fifteen years’ general 
mechanical experience. F-153. 


MECHANICAL ENGINEER, age 35, tech- 
nical graduate with thirteen years’ experi- 
ence in the design and manufacture of rail- 
way supplies, and as factory engineer design 
ing and supervising the installation of 
mechanical equipment of all kinds in modern 
manufacturing plant, desires position as 
works engineer or assistant in manufacturing 
plant or as mechanical engineer, with engi 
neering firm designing and installing indus 
trial plants. Salary, $2700 to $3000. Loca- 
tion, Chicago or vicinity preferred. F-154. 


ELECTRICAL AND MECHANICAL ENGI- 
NEER, married, nine years’ experience on 
power-station operation and construction 
work Has been in charge of large hydro- 
electric stations, high-voltage transmission 
system and sub-stations. Desires executive 
position with large power or holding com- 
pany. F-155 


ASSISTANT ENGINEER. Junior member, 
technical graduate 1914, age 25, married, in 
Class IV of draft, in present position since 
graduation, thorough drafting and engineer- 
ing experience, desires position of responsi- 
bility in small to medium-sized industrial 
plant preferably in New England, manufac- 
turing standardized product. F-156 


MECHANICAL ENGINEER desires to 
associate with consultant or industrial firm 
as expert on tools and production methods. 
Available for two or three days a week only, 
as balance of time is being devoted to de- 
velopment and manufacture of standard shop 
appliances for munitions plants. Location, 
Philadelphia. F-157. 


EXECUTIVE. Junior member, graduate of 
Massachusetts Institute of Technology, 35 
years of age, ten years’ continuous service 
with present concern, advancing from drafts- 
man to superintendent, desires opportunity 
for larger service. Experienced in shop 
management, embracing tool and machine 
design, stock and toolroom organization, 
planning and routing work, handling men 
and producing, shop accounting, and modern 
methods of payment. A student of, and 
believer in, scientific management, and anx- 
ious to develop along such lines. Minimum 
salary, $4500. Available after two weeks’ 
notice. F-158. 


PRODUCTION MANAGER OR WORKS 
MANAGER. Member, graduate mechanical 
engineer, several years’ experience in the 
manufacture of transmission and _ special 
machinery, and especially familiar with the 
planning and organizing of plants for in- 
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tensive production of duplicate parts. Now 
doing Government work but will be avail 
able about June 15. Best of references, F-159 


MECHANICAL ENGINEER with execu 
tive ability. Technical graduate, 13 years 
experience in the design, construction and 
operation of power plants and general manu- 


facturing machinery. Well experienced in 
the production and application of electricity 
in manufacturing plants. Specializes in 


operation of plants and manufacturing equip- 
ment, including the economical combustion 
of fuel. F-160. 


EXPERIMENTAL ENGINEER, technical 
graduate, five years’ designing experience; at 
present experimental engineer with large 
manufacturing concern. Munition work pre 
ferred. F-161. 


SUPERINTENDENT OR PRODUCTION 
MANAGER. Member, technical graduate, age 
36, strong disciplinarian and_ successful 
handler of men; well up on efficiency, rate 
setting, cost accounting and modern shop 
management, desires new connections with 
company operating a foundry or machine 
shop or both. Present salary, $4000 per 
year. F-162. 


WORKS MANAGER, at present employed 
by large concern in charge of factory. Ex 
perienced in manufacture of machinery and 
details of factory management, also power! 
plant operation. Energetic, good person 
ality and best of reference covering more 
than 15 years with present employers. Tech- 
nical education. Age 47. Desires change 
to increase possibilities. Prefers location 
near New York. F-163. 


MECHANICAL ENGINEER, Member, 
American, age 36, technical education, mar- 
ried. Expert designer of complex appliances 
and special machinery; 16 years’ practical 
experience in modern drafting-room methods, 
shop practices, manufacture, erection and 
tests. Desires position as engineer, head of 
drafting department or similar position of 
responsibility. Detailed information on re 
quest. F-164 


MECHANICAL ENGINEER AND EXECU- 
TIVE with 12 years’ experience in drafting, 
elevator and power-plant construction, manu 
facturing and sales work, desires new con- 
nections with a growing concern requiring 
the services of an executive with initiative 
and aggressiveness. Location no object. 
Minimum salary, $2300. F-165. 


SXECUTIVE. Graduate mechanical engi- 
neer, American, with unusually broad busi- 
ness and engineering experience in this coun- 
try and in Europe. Can handle men and co- 
oidinate work of different departments. Par- 
ticularly successful in adjusting contract dis- 
putes in matters involving expert technical 
knowledge. Acquainted with modern produc- 
tion methods, and understands principles of 
accounting. Writes clear, forcible English. 
Can fill acceptably any responsible position 
in a manufacturing establishment. Would 
make exceptionally good assistant to chief 
executive of very large and complicated busi- 
ness. Worth an interview at least. F-166. 


MECHANICAL ENGINEER, married. spe- 
cialized in power-plant equipment, design 
and testing of marine apparatus; also con- 
densers and spray-cooling systems. Had 
charge of sales office. F-167. 


ASSISTANT TO EXECUTIVE. Age 33 
technical graduate of Yale. Eleven years 


THe JOURNAL 
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verience along several lines of manufac- 
ture. Has held positions of draftsman, assis- 
ant engineer, surveyor, engineer in charge of 
improvements and reconstruction, plant man 
ager and assistant to president Good 
knowledge of industrial equipment and pur 
chasing ; competent to assume responsibility 
and handle detail work as well as corre 
spondence as an executive. Interested worker 
Desires to locate with growing company 
offering executive future and permanent posi 
tion At present engaged East or Middle 
West F-16568 





MECHANICAL ENGINEER. Industrial and 
puwer-plant experience. Desires responsible 
position F-169. 


MECHANICAL ENGINEER. Member, Am 
erican, age 48, experienced in mill designing 
and operating, hydraulic power development 
ind water storage, now employed, desires 
change Capable manager and = executive 
officer. F-17090. 


MECHANICAL ELECTRICAL ENGINEER, 
Columbia graduate, sales manager or super 
intendent At present employed as manager 


ef a very large concern 


lixperience in 
internal-combustion engines, gas producers, 
power installations, foundry and machine 
shop practice and marine power plants. Un 
usual business and technical training. Fully 
conversant with French, Italian and Spanish. 
Minimum salary to start, $4,000. F-171 


MECHANICAL ENGINEER, member, grad 
uate, experienced in small parts manufacture 
and now engaged as production engineer on 
Government work, desires executive position 
in similar lines. Available in 30 days. F-172 


EXECUTIVE, MECHANICAL, and CHEM 
ICAL ENGINEER, 39 years of age, married 
Technical graduate, two years’ experience 
abroad and 12 years in U. 8S. Designing 
erecting and operating, cement plants, chem 
ical plants and glass work with labor-saving 
machinery Can control analytical work on 
raw materials and finished products such as 
cement and glass Able to handle tactfully 
executives and employees. Employed but de 
sires responsible permanent position in a 
northern state Minimum salary $3,000 
F 153. 


MECHANICAL ENGINEER, American, 
with experience on Diesel and steam engines, 
also boilers, tanks and stacks At present 
assistant chief draftsman with a company 
building oil engines. Desires executive posi 
tion with a company who could use man 
with above experience. F-174. 


MECHANICAL ENGINEER, member age 
34, technical graduate with 12 years’ experi 
ence covering steam-power plant design, heat 
ing and ventilation, general test and efficiency 
work, machine design, construction, estimat 
ing. Can work into several lines on account 
of broad knowledge and thorough technical 
ability to develop new lines of work. At 
present employed in capacity of consulting 
engineer for large oil refinery nearing com 
pletion. F-175 


CHIEF INSPECTOR, thoroughly familiar 
with airplane engine manufacture and test 
ing. Technical graduate, age 38, member 
S.A.E. and junior member A.S.M.E. since 1906 
Experienced in shop, office and sales methods 
gained in the engin....ng departments of 
shipyards, as assistant superintendent of a 
manufacturing plant, and sales manager of 
a machinery house in New York. Location 
Middle West or Pacific Coast. Available at 
once F-176 
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ENGINEERING SURVEY 


A Review of Engineering Progress and Attainment in Mechanical Engineering and Related 
Fields, Including a Digest of Current Technical Periodicals and Selected 
Titles of Engineering Articles 


National F oreign Trade Conventio n 


HE fifth convention of the National Foreign Trade 
yeah was held in Cincinnati, Ohio, on April 18, 19 and 
2. Delegates to the number of about twelve hundred gathered 
there, representing a large number of manufacturers, ex 
porters, shippers, banks, the Government, chambers of com- 
merece, and various organizations. Mr. E. A. Muller, of 
Cineinnati, was appointed by President Main to represent The 


American Society otf Mechanical Engineers 


POSSIBILITIES OF THE WeEBpB-POMERENE B 


In an address during the meeting Edwin M. Herr, Mem. Am. 
Soc. M. E., president of the Westinghouse Electric & Mfg. Co., 
spoke of the importance of coéperation in export trade. He 
said that we are facing as serious and critical a situation in 
our foreign trade, especially our foreign trade in manufactured 
products, as the nation faced at the sinking of the Lusitania, 
and are doing almost as little toward real preparation for the 
proper development of this trade as did we as a nation in 
preparation for the terrible war in which we are now engaged. 
A step of great importance to exporters is the passage of the 
long-delayed Webb-Pomerene bill, which legalizes combina- 
tions for export trade and permits manufacturers of a given 
district to organize and to work in cooperation in order to 
meet the far-reaching plans of our competitors in foreign 
fields. 

Treating this same subject was a paper by George H. Charls, 
ot the American Rolling Mill Co., presenting a plan for eo- 
operation under the provisions of the Webb-Pomerene bill. 
This involved the organization of a company with a business 
management that would exert every effort to secure the co 
operation of schools and colleges in introducing practical ex- 
port trade studies, and in teaching the languages most useful 
in the fields of American foreign-trade enterprise. This com- 
pany would adopt well-established selling methods for its 
organization, which would comprise the compilation of ad- 
dresses of American representatives in foreign fields, lists of 
foreign houses, the securing of data and price quotations from 
the various manufacturers, the establishment of individual 
departments to handle the sale of different products and or- 


ganizations, of a clearing house on credits, shipping rates, ete. 


MAGNITUDE OF THE CountTRY's INDUSTRIES 


E. A. 8. Clarke, of the Lackawanna Steel Company, quoted 
figures showing the remarkable increase in iron and steel out- 
put in 1916 over 1915, over 3314 per cent. The plate-making 
capacity of the country has been nearly doubled, standing now 
at about 6,000,000 tons per year, the equivalent of 18,000,000 
dead-weight tons of ships, with approximately 1,000,000 tons 
of additional capacity under construction which, it is thought, 
will be in operation before the end of the vear. 

Other speakers referred to marked increase in production in 
other fields. 


The production of the American potash industry has in- 
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creased from an annual output of 970 tons to 42,000 tons a 
vear in the short space of two vears. 

The amount of both the crude and refined oil produced has 
been enormously increased during the last yea The extent 
of the war demand for these supplies is indicated by the fact 
that in 1913 exports of gasoline to our allies totaled 29,000,000 


gal. and in 1917 they amounted to 300,000,000 gal. Lubricating 


oil shows similar increase of export, the total of 103,000,000 
gal. in 1913 mounting to 200,000,000 gal. in 1917. Naphtha 
and gasoline export records show the total of 1913 to have 
been 188,000,000 against some 400,000,000 oa n 1917 


It is estimated that there are 300,000 automobiles in use by 
the armies on all fronts. Of these our allies have bought 


$5,308 trom America during tl 


e last three years compared 
with only 410 in the two years preceding the war. Last year 
American export trade in automobiles exceeded 388,000,000 
for 65,792 passenger cars and 14,347 trucks—tmost of the lat- 
ter going to the countries at war. The United States Army 
has bought and ordered some thirty thousand motor trucks, 
and requirements are in sight for from ten to fifteen thousand 
more. 

In a paper on The Influence of the Demobilization of War 
Industries upon World Commerce by Charles M. Muchnie, 
vice president of the American Locomotive Sales ¢ orporaton, 
some indication of the magnitude of our war industries is ob 
tained: 

On April 6, 1918, our ordnance program included the pur- 
chase of 23,000,000 hand grenades, 725,000 automatic pistols, 
250,000 revolvers, 23,000,000 projectiles for heavy artillery, 
$27,246,000 Ib. of explosives, 240,000 machine guns and 2,484,- 
000 rifles. 

When war was declared, 123 naval vessels were building or 
authorized; contracts have been placed since for 949 vessels. 

In February the Director-General of Military Railways 
placed orders for supplies valued at $142,000,000 and with an 
aggregate weight of 754,000 long tons; the General Engineer 
Depot to February 1 issued 9500 orders for material valued 
at $202,000,000. 

Emphasizing more particularly the need for educational 
preparation for foreign service, Glen L. Swiggett, of the 
United States Bureau of Education, presented an extremely 
valuable paper in which he not only outlined the requirements 
of preparatory courses for service in foreign trade and sug- 
gested a eurriculum, but summarized the courses which are 
now offered by schools and colleges throughout the country 


according to cities and states. 


Cotton Convention and Exposition 


An important happening during the first week in May in 
New York City was the convention of the National Associa- 
tion of Cotton Manufacturers and the American Cotton Man- 
ufacturers’ Association. At the same time an exposition was 
held at the Grand Central Palace. 

The subjects discussed covered an unusually wide range, 
being deyoted to matters in the field of finance, economies, 
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home and international trade, as well as technical matters in 
the broad meaning of the word. 

One of the most interesting meetings was devoted to a group 
discussion on research as an aid to industrial efficiency. 

Dr. George E. Hale spoke of the work of the National Re- 
search Council, Dr. Edward R. Waidlein, of the Mellon In- 
stitute of Pittsburgh, on Science and Industry, while Dr. C. 
EK. K. the 
Laboratory for an Industry. 


Mees presented a paper on Planning Researeh 
The dye exhibits at the Sixth National Show were a strik- 
ing proot of the adaptability of American industry to new 
conditions. Less than four years ago this country relied 
practically exclusively on importations from Germany for its 
dyes. Now, domestic needs are not only fully covered but a 
comfortable export trade in dyes is being built up. 

Probably the most difficult problem which has confronted 
American dye makers has been the development of a supply of 
intermediates. The coal-tar industry was in such a erude 
state in this country that when war eut off foreign supplies 
the country lacked not only the dyes themselves but also the 
materials from which they are directly produced. 

Now practically all of the principal dye makers are also 
This 
growth of the production of intermediates has been materially 
assisted by direct war demands, as several of these inter- 
mediates are first by-products or produced from by-products 
of munitions manufacture. 


producing intermediates, some on a very large scale. 


On the other hand, however, war 
demands have absorbed some of the raw materials of dye 
manufacture to such an extent as to eripple the production 
of the dyes. This is especially true of the toluine group of 
colors, hampered by the fact that the entire production of 
toluol is absorbed by the more 


production. 


important high-explosives 

The greatest lesson of the show was, however, in indicating 
the great possibilities of peace production in America under 
conditions which may be expected after the termination of the 
war, provided, of course, the industry is not then hampered by 
outside interferences. 


United States Railroad Equipment 
Standardization 


The United States Railroad Administration has announced 
the placing of orders for 100,000 freight cars to be built to 
its standard specifications, and 1025 locomotives, also of its 
standard types. 

The statement issued regarding the locomotives is as fol- 
sows: “ The six standard types of locomotives, two sizes of 
each class, are expected eventually to supersede the many mis- 
cellaneous types and varieties of locomotives now in service, 
embracing engines built according to five hundred or more 
varying specifications. This is the first time that any real 
forward step has been taken looking to the wide standardiza- 
tion of locomotive engines.” 

A somewhat similar announcement was made with respect 
to the car orders, saying, among other things, that “the adop- 
tion of these standard types, it is believed, will eventually sub- 
stitute a few scientifically worked-out designs for the numer- 
ous miscellaneous varieties of the cars representing probably 
more than a thousand different old styles and specifications 
now in use, the accumulation of the past.” 

This policy has been received not without criticism on the 
part of the technical press. Thus, the Railway Age (May 10, 
1918) points out that the adoption of these standards has not 
been made for the purpose of saving time, but indicates definite 
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tendencies to standardize thoroughly the entire motive power 
and car equipment of the railroads. 

The tentative specifications of the standard locomotive were 
published in the Railway Age Gazette for April 19, 1918. 

In the main, it appears to have been the desire of the com- 
mittee designing the locomotives to provide types which will 
best meet average conditions. 

The locomotives are all designed to traverse 19-deg. curves 
and grades of 2 per cent. The clearance limitations are prac- 
tically alike, the overall height being 15 ft., with the exception 
of the heavy Santa Fe and the 2-8-8-2 
height clearance of 15 ft. 9 in. 


Mallet, which have 
The width of cylinders is also 
the same for all designs, with the same exceptions as above. 

The freight locomotives of the Mikado, Santa Fe and Mallet 
types cover fairly well the range of tractive efforts for that 
kind of service, comprising six types from 54,600 lb. to 106,000 
lb., and, in addition, the boiler factors of the heavy Mikado 
and two Santa Fe-type locomotives are sufficiently high to per- 
mit inereased tractive effort by increasing the boiler pressure 

Fear has been expressed that there may be difficulties, par- 
ticularly around terminals at low bridges, also on some tunnels 
Thus the Hoosae tunnel of the Boston & Maine has a height 
clearance of 14 ft. 8 in., which will prevent any of the standard 
locomotives passing through the tunnel. 

The tentative specifications for the standard steel-sheathed 
box car have been published in Railway Age for April 12, 
1918. 
box ears, and is to be carried on the standard 50-ton truck 


In its basie features it is the same as other standard 


The most interesting details refer, of course, to the super- 
structure. In this respect the designs called for an ¥-in. steel 
sheathing with a 13/16-in. lining at the sides and ends, and a 
steel roof of 3/32-in. plates. As regards the side framing, it 
comprises six pressed-steel posts on each side of the car made 
from 1%4-in. plates. These are 18-in. wide and 342-in. deep. 
In addition to these there are eight 3-in. x 342-in. wooden side 
posts to which is nailed the inside lining. The end posts for 
the plain end construction are pressed from %%-in. plate and 
are 734 in. wide by 334 in. deep. The corner posts are ot 
wood. The side plates are 4-in., 10.3-lb. Z-bars, to which are 
riveted the side sheathing and the roof sheets. 

Two designs of roof are permitted. 

The tentative specifications for the general type of United 
States standard cars are published in the Railway Age tor 
March 29 and April 5. 


box, hopper and gondola ears and three types of trucks. They 


These cover seven types of bodies for 


are quite extensive and cannot be reproduced here because of 
lack of space. 


War Department Bureau Created to Pass 
Upon Plans of Inventors 


The following statement is authorized by the War Depart- 
ment: 

In order to secure prompt and thorough investigation ot 
inventions submitted to the War Department, .an “ Inventions 
Section” has been created as an agency within the General 
Staff. All inventions of a mechanical, electrical, or chemical! 
nature submitted to the War Department for inspection, test, 
or sale are now considered by this section. 

Inventions may be sent by mail or may be submitted in 
person, accompanied by written descriptions or drawings. 
They go first to an examining board having technical know|- 
edge of the classes of inventions they handle, whose investiga- 
Those with 
merit are referred to the Advisory Board, which determines in 


tions determine whether the inventions have merit. 














JUNE 
1918 


each case whether it should be put in the hands of some ot 
the numerous testing and developing agencies, or if it should 
go to one of the staff or supply departments for test and con- 
sideration of its adoption, and final acquirement of title if 
such action is desirable. 

fifteen 
members to cover fully all of the various technical problems 


When completed the board will have twelve to 
which may come before it. 

Any persons desiring to submit an invention for considera- 
tion, test, sale, or development should do so by letter, giving 
in order the following information: Name and object of the 
invention; any claim for superiority or novelty; any results 
obtained by actual experiment; whether the invention is 
patented; whether remuneration is expected; whether the in- 
vention has been before any other agency; whether the writer 
is owner or agent; the number of inclosures with the letter. 
A written deseription and sketches or drawings of sufficient 
detail to afford a full understanding of the cases should also 
be submitted. Should the invention be an explosive or other 
chemical combination, the ingredients and processes of mix- 
ture should be stated. 

The Inventions Seetion will not bear the expense of prepara- 
tion of drawings and descriptions, nor advance funds for 
personal or traveling expenses of inventors. 

The 


inventor will be notified of each step taken during the in- 


Any matter submitted will be treated as confidential. 


vestigation of his invention. All communications should be 
addressed: Inventions Section, General Staff, Army War Col- 


lege, Washington, D. C. (Official Bulletin, May 13, 1918, p. 3) 


Testing the Relative Strengths of Riveted 
and Welded Parts of a Ship’s Hull 


The purposes and possible benefits of the ship-welding test 
being conducted by the Emergency Fleet Corporation at the 
Central Shipbuilding plant, at Newark, N. J., under the diree- 
Arthur J. 
Charles Piez, vice-president of the corporation, by Mr. Mason. 
The report follows: 


tion of Mason, are outlined in a report made to 


The committee of which Prof. C. A. Adams is chairman has 
been enlarged, as instructed, and is active in bringing to bear 
all the knowledge and apparatus available, about which, no 
doubt, reports will come to you directly from time to time. 
I am a member of that committee and continue in active touch 
with it and rely on it for technical knowledge. 

Eleetrie welding in its various phases has for years been 
employed in shipyards and in the arts generally, but for a 
number of reasons the work has been confined to odd jobs and 
repairs. The proposal to extend its use to the major part of 
ship construction has met with gratifying approval from the 
shipbuilder. It remains for us through this large test to 
demonstrate its economy in time and money and its adequacy 
to build a staneh ship. 

The purpose of this test is to demonstrate these advantages, 
to do it in such a way that all may see and contribute, and 
finally to test the structure itself so completely that there will 
follow a heart-whole and unanimous belief in the method. 

The test itself will take the form of building part of a hull 
at the Federal Shipbuilding plant, Newark, N. J. 

It has been necessary to design a ship to suit the material 
available, without encroaching on that needed for the regular 
ship construction at the plant. This has been done. The hull 
will have the outline, dimensions and strength conforming to 
the ships the Federal company is building. 


It has been thought best to conduct the work at a site apart 
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from the shipways, so as not to interfere with that program. 

A 10,000-ton ship, costing $2,000,000, now costs but $70,000 
to rivet. 
to modify this amount, no very substantial gain offers. 


It must be plain that if electric welding only promises 


Splendid benefits we all feel do offer themselves in the pos- 
sible change in the whole régime of shipbuilding. Our test 
has in view abolishing, or greatly diminishing 
1 The railroad journey from rolling mill to fabricating plant, 

when the latter is not at the shipyard 


2 The template-makers’ work 

3 The markers’ work 

4 The punching 

5 Much of the work of the fitters and bolters, who flog and 


pull the pieces to fit on the ways. 
There lies in the above items an excellent likelihood to save a 
month’s time in construction and a savrug of no less than $40 
a ton in the cost of steel structure, at least $100,000 a hull on 
a 10,000-ton vessel. 

Briefly the program is to assemble a hull rapidly by spet 
welding, tacking the ship together much as a tailor bastes his 
work in assembling a suit of clothes. The structure then be- 
comes a house favorable for work in all weather and at night in 
which the completion of the ship may go on. 

After the material is thus assembled and fastened with spot 
welds so that it is sufficiently strong to hold its shape, the work 
is completed by are-welding all seams to insure strength and 
render the work watertight. Roughly we expect the spot welds 
to be about ten inches apart. 

The severe tests of strength contemplated needed about 300 
piles. 

One-quarter of the structure will be riveted; the other 
three-fourths welded so that the tests of strength will afford a 
basis of comparison. 

Electric welding offers a great field for lightening a ship. 
In this design various views of this opportunity will be tried 
out. The field here is very great—ultimately ten per cent of 
the steel may be eliminated. 

Only a fifth of the men on a hull are riveters. The spot- 
weld yoke will forthwith pull the parts to place with much 
more vigorous agency than flogging and pulling to place by 
numerous bolts, now done by the other four-fifths. 

The problems of fitting in place the parts of a hull are al- 
most wholly problems arising out of the necessity to make a 
number of little holes in a plate made by one man at one time 
and place fit a number of little holes made by another man at 
another time and another place. 

Once all holes are left out of the material, all parts fit. The 
ereeping and kindred problems so perplexing to the ship- 
builder disappear. Every plate becomes a closer. 
justifies itself. 


Every plat: 


An adequate system of testing the work when done is under 
consideration, 

The primary test will consist of filling the hull with water 
and shifting the points of support under continual and close 
serutiny, as one-quarter of the whole will be riveted in the 
normal manner. There will be always a gage of comparison 
with that portion which is welded. Likewise there will be a 
chance for comparison of the two forms when subjected to 
abuse, by bumping with rams and in various 
(Emergency Fleet News, April 29, 1918, p. 11) 


other ways. 


Interest in Use of Steam Meters in England 


Shortly after the inauguration of the Government depart- 
ment of scientific and industrial research (about 18 months 
ago) it was decided to form a society, to be called The Brad- 
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ford Association for Engineering Research, to which all the 
leading firms of mechanical and electrical engineers in the 
district willingly became subscribers. repre- 
sentatives of these firms was formed, with Mr. Frank Wiggles- 
worth, of Messrs. Frank Wigglesworth & Co, (Ltd.), engineers, 
Nab Wood, Shipley, as honorable secretary. 


A committee of 


From a number 
of subjects submitted for inquiry the first one selected was 
The Flow of Steam in Pipes, with Special Reference to Steam 
Meters. 
with a request for assistance in the form of a 


The Government advisory council was approached 
grant, and 
several interviews have taken place with the authorities in 
London, whose sanction to the project has been given on the 
inderstanding that half of the cost of the research will be 
subseribed locally. 

Che need for a reliable steam meter is very great, especially 
where steam is used for heating and boiling, as in dye works, 
bleaching works, chemical works, soap works, paper mills, ete. 
It is well known that a large proportion of the steam is wasted 
in ways which cannot easily be detected, and which have come 
to be regarded as inevitable. A reasonably accurate steam 
meter would help materially to reduce these losses. During 
the last ten years several forms of meter have been brought 
out, and have met with more or less success. They are all, 
however, of American or German origin, and hitherto nothing 
has been done in Great Britain either in the way of research 
the 
The foregoing is from the Yorkshire Observer of April 5, 


or in manufacture of an instrument of British origin. 
1918, in regard to a report to be issued by the Bradford As- 
sociation for Engineering Research, on the Flow of Steam in 
Pipes, with Special Reference to Steam Meters. 
} 100, April 29, 1918, p. 389) 


He pe rts, no. 


(Commercial 


Pitch as a Steam-Boiler Fuel 


Pitch is composed chiefly of free carbon and of hydro- 
carbons which become volatile on heating above 400 deg. cent. 
Under conditions it ean be burned completely to 
carbon dioxide and water vapor. The elementary analysis of 
pitch shows it to contain from 90 to 94 per cent of carbon 
and from 4 to 4% per cent of hydrogen. 


correct 


The “ appro~ imate ” 
analysis, however, gives a better indication of its composition 
and of difficulties that may be expected when burning it upon 
a commercial seale, for when it is raised to a red heat in a 
platinum crucible two-thirds of it passes off as volatile mat- 
ter, and only one-third remains behind in the erucible in the 
form of pitch coke. When tested in the bomb type of calori- 
meter pitch shows a calorific value of 15,600 B.t.u. gross or 
15,000 B.t.u. net; that is, it possesses a heat value equal to 
that of the best Welsh steam coal. If supplied with sufficient 
oxygen and raised to a temperature sufficiently high to secure 
complete combustion it is therefore a valuable fuel, and the 
problem of its efficient utilization under steam boilers resolves 
itself into one of providing the necessary conditions inside the 
boiler furnace. 

Two difficulties are met with when burning pitch under in- 
dustrial conditions in ordinary grates and furnaces, both due 
to certain physical characteristics of the fuel. In the first 
place, it softens at a comparatively low temperature and pas- 
ses into the semi-fluid state by almost impere ptible stages. 
In the second, the hydrocarbon gases which form two-thirds 
of the weight of the fuel when heated come off with great 
rapidity when once the molten pitch has attained the tempera- 
ture necessary for gasification. At a moment, therefore, when 
a great increase in the air supply is necessary, the molten 
pitch is flowing into the air spaces between the firebars of the 
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furnace, and is closing these. with disastrous results for the 
proper combustion of the evolved 


gases, 

As regards trials of pitch for steam-raising purposes carried 
out in London, the fuel expert of the London Coke Commit- 
tee, Mr. E. W. L. 
began to experiment with this use of pitch, since it was seen 
that if a mixture of coke and pitch could be burned with a 
fair measure of efficiency under boilers, a better market 
would be created for these two by-products of the gas-making 


Nicol, soon after the outbreak of the war 


and tar-distilling industries, and incidentally the demand for 
ordinary coal would be reduced. A special type of firebar was 
designed by Mr. Nicol for the purpose, its chief feature being 
that it 
shaped trough, in 


contained a channeled passage leading to a spoon- 


which the molten pitch collected and re- 
volatile distilled. 
were employed with this bar in order to supply the heated air 


mained while the gases were Steam jets 
necessary to mix with and consume the large volumes of hydro- 
carbon gas produced as the solid pitch fed on the flat and 
cooler end of the bar melted and flowed down into the cavity 
at the center, where the heat of the surrounding incandescent 
fuel gasified it. These “ pitch bars” could be sandwiched, in 
any number required, between the ordinary bars of the furnace 


The 


pitch coke that collected in the center trough of the bars, after 


grate, the latter being removed to make place for them. 


the gases were distilled, was cleared out from time to time and 
burned at the the 
The trials of these special pitch bars were suspended in 1917 


rear of furnace on ordinary firebars. 
owing to the increase in the price of pitch in London, but so 
far as they went they proved that pitch can be burned with 
coke in this way without excessive nuisance from smoke. 
Among new forms of “ atomizer” for very thick and viscous 
liquid fuels, patent No. 101444 of 1916, granted to H. Bolling, 
of Christiania, describes a method of melting the pitch by aid 
of superheated steam, while German patent No. 300301 of 
1916, granted to H. Sieger, describes a more complicated form 
of gas-heated vaporizer for liquid fuels, in which the principle 
of flameless combustion is employed to gasify the fuel before 
it is injected into the combustion chamber of the furnace or 
Another German patent, No. 299864 of 1915, makes 
use of an electric resistance coil for preheating, and of a pilot 
All these devices, of 
course with some modification, might be applied to ~he atomiza- 


boiler. 
jet of light oil-for ignition purposes. 


tion of pitch, and lest it be thought that only foreign engineers 
are devoting 
that English 
very shortly an English design of liquid fuel burner for use 
(The Times Enai- 
neering Supplement, no. 522, April 26, 1918, p. 84) 


their attention to the problem, it may be stated 
inventors are already at work upon it, and that 


with pitch will be placed upon the market. 


Products Derived From Corn Cobs 


In a paper read before the New York section of the Ameri- 
ean Chemical Association at its regular meeting last Friday 
night, Dr. F. B. LaForge of the Bureau of Chemistry said that 
‘with the American corn crop estimated at 3,000,000,000 bu., 
which means probably about the same amount of corn cobs now 
going to waste, the United States Bureau of Chemistry has 
discovered practical and probably commercial methods whereby 
3744 per cent of their substance can be converted into glucose, 
30 per cent into usable mucilage, and 5 per cent into xylose, 
in addition to much new baking-powder material and a large 
quantity of acetic acid, with probably other valuable by- 
products yet to be discovered. 

According to Dr. LaForge, there are four principal ma- 
terials which may be prepared successfully from corn cobs; 
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about 30 per cent of a gum resembling dextrine but composed 
largely of polymerized xylose, instead of glucose, as in the 
case of dextrine. This material should be useful as an ad- 
hesive in the paper-box industry, for bill posting, wall paper- 
ing, labeling, ete. It would be extremely cheap, and as far as 
its sticking qualities are concerned, it is probably about the 
equal of the dextrine preparations now commonly used. Its 
ise would make possible an enormous saving of the foodstuffs 
ow used in making dextrine and other starch preparations. 

From 5 to 6 per cent of the pentose sugar xylose is another 
product. This sugar has been up to now a comparatively rare 
substance, but one and possibly two uses for it have been tried 
out or are being worked out and will be described later. 

Acetic acid is obtained in the preparation of xylose in 
amounts which, at its present price, would be a very great 
source of profit in working up large amounts of cobs and at 
all times would be an important by-product. Journal of 
Commerce, May 13, 1918, pp. 15 and 17) 


Rochester Plan for Supplying Shipyard Labor 


As the result of a conference between the Merchants’ As 
sociation and representatives of the New York shipyards, the 
dea underlying the “ Rochester Plan” for supplying shipyard 
labor may be adopted in New York. The essential feature of 
this plan is a central employment bureau created and operated 
by all the important Rochester, N. Y., industries, through 
which they secure all their labor. The central bureau becomes 
a labor-recruiting organization for all Rochester factories and 
endeavors to prevent other cities from inducing Rochester 
workmen to leave Rochester. It guarantees that the most es- 
sential Rochester plants will be furnished with the necessary 
skilled workmen even if that necessitates a voluntary draft on 
other factories, and it seeks to make labor conditions in 
Rochester plants such that the workmen will be properly 
treated, satisfied and efficient. In other words, Rochester has 
endeavored to place the entire community squarely behind the 
plants working on war orders. 

It was the opinion of most of those present at the conference 
that the “ Rochester Plan” is essentially a community plan 
which could not be adopted successfully in a large and complex 
netropolitan district, but that the underlying idea of the plan, 
namely, that of centralized effort to increase the shipyard labor 
force and to adapt mechanics to shipyard work, is possible and 
desirable. 

In essence the “ Rochester Plan” consists of a codperative 
employment bureau organized, financed and operated by the 
important industrial plants of the city, and in charge of a very 
high-grade man having extensive experience in industrial-em- 
ployment problems. The chief function of this employment 
ageney of the manufacturers is to obtain a sufficient number 
of workmen to meet the requirements of all factories of the 
city. All additional workmen of plants operating under this 
ageney are secured through it. In obtaining labor, the prin- 
ciple is followed that the demands of plants working on Gov- 
ernment war supplies must be met first, even if this means 
taking skilled men from those less-essential plants supporting 
the Central Employment Bureau. In fact, there has already 
been a voluntary industrial draft to obtain certain skilled 
workmen needed by the plants operated for the Government. 

The Central Employment Bureau has not displaced the 
regular employment agencies, but works through them as much 
as possible. It also seeks to bring workmen to Rochester from 
communities where a supply of skilled labor is available. In 
doing this it represents industrial Rochester rather than in- 


dividual plants. It does not stop at merely bringing the work- 
men to the city, but it distributes them to the various plants 
according to their needs and to the type of workmen, aids in 
getting the workmen properly housed in a district near the 
plants, and in general endeavors to make the workmen con- 
tented and satisfied with Rochester. 

So called “stealing the labor” is eliminated. However, it 
is realized that much of the additional labor needed by the war 
industries of Rochester is already there and must be shifted 
from less-essential plants. The Central Employment Bureau 
has proved to be a valuable agency for transferring labor from 
industry to industry. The industry which must lose its labor 
to some extent to more essential plants is aided in diluting its 
remaining labor and thus in continuing efficient production, 
while at the same time it is protected from losing a proportion 
of its labor force so large that it becomes impossible to dilute 
the remainder successfully. On the other hand, through the 
Central Employment Bureau the essential plants are constant- 
ly studying the problems of training inexperienced workmen 
and diluting their own skilled force so as to expand production 
with the least possible harm to the other industries of the city. 
(Journal of Commerce, May 3, 1918, p. 3) 


Pig-Iron Interests Form Association 


The production of pig iron is so far short of the heavy 
demand for it that preference has had to be given in making 
allotments to certain concerns holding urgent Government 
contracts. There has also been some controversy as to W hat 
constitutes the base price for determining the differentials, and 
there has also been considerable controversy between the trade 
and the War Industries Board on the subject of the right of 
sellers to collect commissions from consumers. 

To enable these differences to be brought to the attention 
of the Washington authorities in a representative and official 
way, and to arrive at a settlement of all such questions as may 
arise between the Government and the trade, an organization 
known as the Merchant Pig Iron Distributers’ Association has 
been organized at a conference held in Philadelphia. 

The president of the new association is W. S. Pilling, of 
Philadelphia, and the secretary is W. W. Hearne, of the same 
city. The membership is not yet complete, but it will include 
all representatives of all the leading distributers of pig iron 
in the United States. It has been felt by members of +he 
industry that they should be entitled to greater consideration 
when matters of vital importance to the trade were decided at 
Washington. (Journal of Commerce, April 23, 1918, p. 3) 


The spring meeting of the National Machine Tool Builders’ 
Association was held at Atlantie City, May 16 and 17. The 
meeting was devoted mainly to subjects relating to the war, 
the leading feature being an address by Isaac F. Marcosson, 
war correspondent of the Saturday Evening Post, on the Busi- 
ness of War. Addresses more technical in nature were given 
by H. W. Dunbar, of the Norton Grinding Company, on 
Safety Devices on Machine Tools, by H. E. Miles, on Women 
in Industry, and one by George Merryweather, relating to 
work of the Machine Tool Section of the War Industries 
Board. 

Of the business transacted, the most important dealt with 
the production of heavy machine tools such as required for 
the work of the Ordnance Department, both with regard to 
the design of the machines and the apportionment of the tools 
in a way to secure the maximum production necessary to meet 
the present emergency of the Government. 
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U. S. BUREAU OF STANDARDS 


COMPARATIVE Tests OF CHEMICAL GLASSWARE, Perey H. 
Walker and F. W. Smither. Beakers of Kavalier glass, and 
beakers and flasks of Macbeth Evans Glass Co., Pyrex, Jena, 
Nonsol, Fry and Libbey glasses were tested for chemical 
composition, coefficient of expansion, refractive index, strain, 
heat and 
mechanical shock, and to solution in a variety of chemical 
reagents. 


behavior on repeated evaporation, resistance to 


the different 
wares can be drawn from the chemical analyses, though these 


No conclusions as to the relative values of 


analyses may be useful by enabling the chemist to choose a 
glass which will yield no objectionable ingredient to the solu- 
tions used in any particular piece of work. The coefficient 
of expansion of all the glasses is low and is unusually so in 
the Pyrex ware. All the ware shows more or less strain, but 
it was disappointing to find that no information as to liability 
to break under sudden changes in temperature or mechanical 
All 
the ware tested showed good resistance to repeated evaporation 
of a salt solution. While the heat and mechanical shock tests 
were performed on too small a number of pieces to justify 
positive conclusions, they indicated that the Kavalier and 
M. EK. G. Co. ware are less resistant than Jena, Nonsol, and 
Fry wares, the Libbey somewhat more resistant and the Pyrex 
ware distinetly more resistant. 


shock could be obtained by an examination for strain. 


The Kavalier ware is unsatis- 
factory as regards solubility in water; all the other wares 
appear satisfactory in this respect. All the ware is resistant 
to acids, Kavalier is least resistant to carbonated alkalies, 
Pyrex more resistant than Kavalier but less resistant than the 
others. Kavalier and M. E. G. Co. wares are more resistant 
to boiling eaustie alkaline solutions than the others but the 
differences are not great. All the glasses are much attacked by 
evaporating caustic alkalies. Ammonia water has about the 
same effect as mixtures of ammonium chloride and sulphide. 
The authors are of the opinion that considering all the tests 
each of the American wares is superior to the Kavalier and 
equal or superior to the Jena ware. 
the Bureau of Standards, no. 107) 
EFFECT OF THE Size OF Grog in Frrectay Bopies, F. A. 
Kirkpatrick, Assistant Physicist. In those industries which 
use crushed and ground raw materials in forming bodies by 
the 
This may be in many 
instances the main factor controlling the desired properties in 
the body. 


(Technologic Papers of 


means of a cementing action of some sort the size of 
particles plays a most important role. 


This is nowhere more true than in the ceramic in- 
dustries, where in compounding bodies the manufacturer is 
compelled to use materials from the size of pebbles down to the 
dispersoid and emulsoid (colloidal) states. All 
evidence tends to show that in disperse systems the size of 
particles which we can not now measure 
upon the properties of certain materials 
In 
differences in 
power exhibited by fine-grained bond clays and other fine- 
grained materials. In practice the cementing action takes 
place at temperatures from zero to that of the electric are, 
. depending upon the nature of the process, and is due to many 
different chemical reactions. In the present work the bonding 
power of mixtures composed of raw clay and calcined clay is 
determined after these bodies have been heated to 110 deg. 
cent. and to 1250 deg. and 1300 deg. cent. 
The control of the strength of raw fireclay bodies is a dif- 
fieult matter into which enter a number of factors. 


present 


has as much effect 
as have the larger 
sizes which we are able to measure. no other way is it 


possible to account for the great cementing 


Those 





which are directly connected with the size of grog are size ot 
the body, cracks formed in drying, density or porosity, and 
size of grain of the clay. 

If the grog is too large for the size of body used, the condi- 
tions of bond Small 
The general rule in 


are different than for smaller grog. 
eracks may or may not form in drying. 
ceramic bodies is that strength increases with decrease of 


porosity, but this factor may be overruled by others. In series 
4 of the tests carried out, however, the rule holds. As shown 
in connection with series 5 and 7 the size of grain of the bond 
clay also affects the strength of the body. In regard to the 
grog, aside from other considerations, the following condition 
is necessary for highest strength. The mixture of sizes must 
be such that the smaller particles fill the voids between the 
larger, giving maximum density. The proper proportions may 
be predicted qualitatively from the ratio of sizes, but can be 
determined accurately only by experiment. 

The strongest raw bodies were those in series 4 and 7. In 
series 4 these had the following limits of grog composition: 
per cent, 40 to 80 


In series 7 


25 to 6675 per cent, 20 to 40 grog; 0 to 25 
grog; and 334; to 6625 per cent, 80 to dust grog. 
the strongest bodies were those containing the greatest per- 
centage of 80 to dust grog. 

The control of strength in the burned state proved to be not 
at all difficult. 


was found to inerease with increase of surface factor. 


For all bodies used the modulus of rupture 
The 
relation was represented by means of straight lines except that 
the lower portions of some of the curves representing large- 
sized grog were of parabolic form. The rate of increase ot 
strength increased with the temperature of burning, due to the 


more rapid rate of solution of the finer particles at the higher 


temperatures. The porosity at cone 12 varied much the same 
as in the raw bodies and had little relation to strength. The 
strongest bodies were those in series 4 (20 to dust grog). No 


relation was found between strength in the raw state and in 
the burned state. 

In the quenching tests from 600 deg. cent. and 1000 deg. 
the 


Bureau of 


cent., mixtures of the larger sizes of grog gave more 
resistant bodies. 


Standards, no. 104) 


(Technologic Papers of the 


National Research Council as a Permanent 
Body 

The National Research Council was organized in 1916 at 
the request of the President by the National Academy ot 
Sciences, under its congressional charter, as a measure of 
national preparedness. The work accomplished by the council 
has demonstrated its capacity for larger service, and the Na- 
tional Academy is now requested by executive order of Presi- 
dent Wilson to perpetuate the National Research Council, the 
main duties of which shall be as follows: 

1 In general, to stimulate research in the mathematical, 
physical, and bidlogical sciences, and in the application ot 
these sciences to engineering, agriculture, medicine, and other 
useful arts, with the object of increasing knowledge, of 
strengthening the national defense, and of contributing in 
other ways to the public welfare; 

2 To survey the larger possibilities of science, to formulate 
comprehensive projects of research, and to develop effective 
means of utilizing the scientifie and technical resources of the 
country for dealing with these projects. (Official Bulletin, 
May 14, 1918, p. 1) 
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For Articles on Subjects Relating to the War, see Acronautics, Engineering Materials, 


Machine Tools, Munitions, Varia 


Aeronautics 


AVIATION AND THE Lee. Journal of 


W =. ©. F. the Wash- 
Academy of Sciences, vol. 8, no. 8, April 19, 1918, pp. 


225-232. 


ington 
Diseussion of the training of aviators, with special 
reference to “ stunt ” and formation flying; also some remarks 


on the classification of machines. 


THe Sopwith Triptane. Flight, no. 484 (vol. 10, no. 14), 


April 4, 1918, pp. 361-365, illustrated. 


THe Errect or an AirPLANe Rupper in Fuicut, Karl H. 
White. Aviation and Aeronautical Engineering, vol. 4, no. 7, 
May 1, 1918, pp. 448-449, 4 figs. Deseribes methods for find- 


ing the moments about the center of gravity of airplanes of 
different length due to rudders of different aspect ratios under 
varying angles of deviation. The results are expressed in the 


form ot tables and eurves. 


THe GALLAUDET AIRSCREW PROPULSION Descripep. 
ieronautical Engineering, vol. 4, no. 7, May 1, 1918, 
pp. 454-456, 4 figs. Deseription of the construction of an air- 


plane fitted with a pusher propeller without using an attach- 


Avia- 


tion and 


ment of the tail planes by means of outriggers or tail booms, 
the presence of which generates a certain amount of parasite 
resistance; taken mainly from a United States patent. 


Engineering Materials (See also Measurements) 


Derects in Steet INGors anp Foraines, 8S. W. Werner and 
Gordon Spencer. Jron and Steel of 


April 1918, pp. 110-116, 13 figs. 


Canada, vol. 1, no. 3, 


La FapsricaTION DES BrRIQUES DE Sitice, H. LeChatelier and 
B. Bogitch. Bulletin et Comptes Rendus Mensuels de la Société 
de I’Industrie Minérale, Tome 12, 3rd issue of 1917, pp. 49-97, 


14 figs. Data on the manufacture of silica bricks. 
Les ALLIAGES D’ALUMINIUM ET DE MAGNESIUM, Jean 
Eseard. Revue Scientifique, Industrielle & Commerciale des 


Métaux et Alliages, no. 11, November-December 1917, pp. 1-3. 
Diseussion of various aluminum-magnesium alloys giving, 
among other things, tables of their melting points and in- 
dicating their physical and chemical 
methods of preparation. 


characteristics and 


L’EMPLOI DE LA PRESSION PLASTIQUE DU PLomB, M. Lunet. 
Le Génie Civil, tome 72, no. 14, April 6, 1918, pp. 236-238, 11 
figs. Description of methods of manufacture of stamped 
metal articles under lead pressure. An abstract this 
article may appear in an early issue of THe JouRNAL. 


of 


STEE! Desicn, J. G 


May 1918, pp. 201 


AFFECTS CASTING 


Foundry, vol. 46, no. 309, 


CooLInG Rate 
Fletcher. Th: 
204, 2 tables. 

THE PeNerraTion OF Carson, Howard Ensaw. Disecussior 
of various methods of case-hardening and of the penetration 
of carbon. Among other things a chart showing penetration 
of earbon is given, with percentages of carbon as ordinates 
and degrees of hardness as abscisse. 

The selection of suitable boxes for carburizing is discussed, 
the writer recommending, as a most suitable material in most 
cases, steel boiler plate 3g or 1% in. thick, which can be made 
with welded joints and will last well. 

The sizes of the boxes employed depend to a great extent o1 
the nature of the work being done, but care should be exercised 
to avoid putting too much in one box, as smaller ones permit 
the heat to penetrate more quickly, and dne test piece is sul 
ficient to give a good indication of what has taken place. If 
it should be necessary to use larger boxes it is advisable to put 
in three or four test pieces in different positions to ascertain 
if the penetration of carbon has been satisfactory in all parts 
of the box, as it 1s quite possible that the temperature of the 
muffle is not the same at all points, and a record shown by one 
test piece would not then be applicable to all the parts con- 
tained in the box. It has been found that the rate of carbon 
penetration increases with the gas pressure around the articles 
being carburized, and it is therefore necessary to be careful 
When the articles are 
placed within and each entirely surrounded by compound so 


in sealing up the boxes after packing. 


that the compound reaches to within 1 in. of the top cf the 
box, the lid, which should be a good fit in the box, is taen to 
be pressed on top of this, and another layer of clay run just 
below the rim of the box on top of the cover. 

A mixture of fireclay and sand will be found very satis- 
factory for closing up the boxes, and by observing the appear- 
ance of the work when taken out we can gage the suitability 
of the methods employed, for unless the boxes are carefully 
sealed the work is generally covered with dark scales, while it 
the sealing is properly done the articles will be of a light 
gray. 

By observing the above recommendations reliable results can 
be obtained and we can expect uniform results after quench- 
ing. (American Machinist, vol. 48, no. 18, May 2, 1918, pp. 
755-756, 1 fig., 1 chart) 


Acip Open Hearty Steet Investication, T. D. Morgans 
and F. Rogers. The Blast Furnace and Steel Plant, vol. 6, 
5, May 1918, pp. 216-217. 
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INFLUENCE OF TEMPERING AND COLD-WORKING ON 


EEL, F’. 
n annealing cold-worked or heat-treated steel the writer has 


CARBON 


S1 Cloup. In studying the heat changes brought about 


ibserved a complete parallelism between these two phenomena. 
The experiments were carried out in accordance with the dif- 
ferential method of Sir Roberts-Austen and with photographic 
recording by the double galvanometer of Saladin and LeChate- 


ier. 


The following results were obtained: 


1 The eurve of the rise of temperature in steels which have 
previously undergone cold-working or heat-treating has in all 
cases at about 400 deg. cent., a singular point characterized by 
an evolution of heat. 

2 The change of state which takes place at this tempera- 
ture reaches completion only quite slowly, both in the case of 
Thus, 
two samples of the same steel, 0.12 per cent carbon, of which 


heat-treated steel and in the ease of cold-worked steel. 


one has been tempered from 1000 deg. by immersion in water 
at 15 deg. and the other cold-worked, then both heated to 640 
deg. for a period of 25 min., still show, during the second re- 
heating, the singular point at 400 deg. cent. 


for twelve hours 


After a heating 


at 600 deg. cent. the transformation is com- 



















ater 
ro) 
in 
| 


, Inches of We 
3 





nn 
oO 


yh Fuel Bed 
~ 
uw 
| 
} 




















XU ‘ a oe ~ 
# Combustion, Pounds of Fue! per Squore Foot of Grote per Nour 


Fic. 1 DrRarr REQUIRED FOR LIGNITI 


pleted and a new curve of heating does not show any irregu- 
larities. 

3 This change of state is irreversible. The curves of cool- 
ing of both heat-treated and cold-worked steel have the per- 
fectly regular appearance. This transformation must be ac- 
companied by a sudden change of volume. Since the metal 
is not malleable at 400 deg. cent., it becomes subject to internal 
stresses which produce a breakdown of equilibrium. If, then, 
by external work, such as hammering, these internal stresses 
are still more intensified the most favorable conditions are 
created to cause rupture of material, which is actually quite 
frequent when cold-worked steel is heated and subjected to 
mechanical working at about 400 deg. cent. (Trempe et 
Ecrouissage des Aciers au Carbone, F. Cloup, presented by 
Henry LeChatelier. Comptes Rendus hebdomadaires des 
Séances de V Académie des Sciences, tome 166, no. 10 (March 
11, 1918), pp. 415-416) 
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JUNK PiLe TRANsPORMED INTO GoLp, George H. Manlove. 
The Iron Trade Review, vol. 62, no. 19, May 9, 1918, pp. 1173- 
1176, 3 figs., 1 chart. 
present scarcity of raw materials produced in the handling of 
metal scrap. 


Discussion of the changes which the 


BIBLIOGRAPHY OF THI CopPeER, 
Paul D. Merica. Metallurgical and Chemical Engineering, 
vol. 18, no. 8, April 15, 1918, pp. 409-415. 


PHYSICAL PROPERTIES OF 


Foundry 
How Guw Larue Castincs Are Mane, H. Cole Estep. The 
Iron Trade Review, vol. 62, no. 17, April 25, 1918, pp. 1045- 


1051, 15 figs. 


ESTIMATING THE 


The F. 


WEIGHTS OF ( RapipLy, Warner 
16, no. 309, May 1918, pp. 210- 


ASTINGS 
Hathaway. 
212. 4 tables. 


indryu, vol. 


Fuel and Firing 


NORTH 
TIONS FOR DESIGN OF 
Soe.M.E. An article published by special permission of 
H. Van Manning, Director of the 
Mines. 


In the ordinary furnace with horizontal grate the lignite of 


COMBUSTION OF Dakota LIGNITES, WITH SUGGES- 
Ftcrnaces, Henry Kreisinger, Mem.Am. 
Dr. 
Jureau of 


United States 


North Dakota is very diffieult to ignite, and even after com- 
bustion has been started troubles are apt to occur. 

A special furnace was designed and constructed to satisfy 
the basie requirement of burning lignite and its carbonized 
residue. The essential features of this furnace, designed with 
particular regard to 
Fig. 3. 


In this furnace rapid ignition is obtained by the rear arch, 


house-heating purposes, are shown in 


which turns the hot gases and flames back over the fuel bed. 
Thus, the incoming fresh fuel is heated not only by conduction 
through the fuel and radiation from the arch, but mainly by 


convection when coming in contact with the hot gases and 
flames from the already burning fuel. 

Further, to heat lignite having 35 per cent moisture to 
ignition temperature takes more than twice as much heat as 
is required to heat bituminous coal containing 10 per cent of 
moisture. It is therefore difficult, if not impossible, *o supply 
enough heat by radiation from the ordinary front arch to 
ignite the lignite, and another factor of heat supply must be 
brought into action—in this case heat transmission of hot gases 
by convection. The grate is inclined and has wide horizontal 
air spaces, which can be easily kept open, permitting free flow 
of air through the grate. Additional air is admitted through 
the door for removing clinker at the lower end of the grate. 
As this air passes up between the arch and the fuel it scrubs 
against the surface of the fuel bed, and a large part of it is 
consumed in burning or gasifying the solid fuel, thus making 
it unnecessary to force all the air needed for-gasification of 
the fuel through the fuel bed. 

Experiments showed that the scrubbing action of additional 
air caused a rapid and rather complete oxidation at the sur- 
face of the fuel bed, indicated by the bright red heat, which 
was practically absent on the tests made in an ordinary fur- 
nace with horizontal grate. Thus there were two oxidation 
zones, one next to the grate and one at the surface of the fuel 
bed, probably with a small reducing zone between them. Be- 
cause the air which enters through the cleaning door against 
a low resistance burns or gasifies solid fuel, higher rates of 
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combustion can be obtained than with ordinary or natural 
draft. 

The air spaces in the grate are horizontal, and the inelina- 
tion of the grate is such that the fuel is fed from the magazine 
down the grate by gravity, besides which the rate of feeding 
can be increased by a slight agitation or rocking of the grate 


bars. The gravity feeding can be used better with lignite 
than with most bituminous coals, because the fuel does not 
eake. The thickness of the fuel bed and, to some extent, the 


rate of feeding are controlled by the opening of the gate of 
the fuel magazine. 

In the tests made with a draft of 0.1 to 0.15 in. of water, 
the lignite made a bright, red-hot fire, although the arch never 
was visible red-hot. When the lignite was broken to pieces 
not exceeding about two inches, the feeding of the fuel was 
nearly automatic, though with larger pieces the fuel had to 
be occasionally moved down by shaking the grate bars and by 
poking the large pieces through the magazine gate. 

Slack, though present in considerable amount, did not seem 
to cause any particular trouble. 

The principles embodied in the design of the furnace for 
house-heating purposes shown in Fig. 2 can be applied also 
to boiler furnaces as shown in Fig. 3. There diagram A sug 
gests the design of an inclined step-grate boiler furnace. Th 
fuel can be fed by gravity aided by hand regulation, or it can 
be pushed out of the magazine mechanically by a pusher plate 
There should be as little air as possible entering through the 
coal magazine or through the plate in front of the coal maga 


zine where the fuel is merely being dried and does not burr 











CHAIN GRATE 








hic, 2. EXPERIMENTAL HovuSsE-HEATING FURNACE FoR LIGNITE 
The completeness of combustion should be controlled by regu- 
lating the air admitted to the lower end of the grate and not 
by regulating the admission of air through the magazine. 
Diagram B shows the application of the same principles to 
a chain-grate furnace. 
zontal position, and it is believed that better results could be 
obtained if the top of the grate were inclined about 20 deg. 
(Power, vol. 47, no. 18, April 30, pp. 608- 


The diagram shows the grate in hori- 


to the horizontal. 
612, 5 figs. tpA) 
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Entropy Diagram ror GasoLINe, Jean Rey. The utiliza 
tion of gasoline in various apparatus as a vapor makes it 
desirable to have precise knowledge of the physical laws of its 
vaporization, preferably expressed as an entropy diagram 

The diagram presented here and plotted for ordinary gaso 
line of density 0.800 to 0.820 (for water = 1.000) has been 
developed trom an investigation extending over many years 

The found that heat can be ex 


writer has the specific 
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pressed by the formula C = a-+- bt, where ¢t is temperature in 
degrees centigrade. Measurements carried out on various gaso- 


lines of the same density have given as an average the formula 


C = 0.50 + 0.0007¢ 


As regards the heat of molecular vaporization, the writer 
has determined the value of L/T by comparison with various 
known organic liquids, namely, chloroform, acetone, sulphur 
and chloride of carbon. 

In plotting the curves, giving L/T as a function of the abso 
lute pressure, one finds that the average curve represents with 
sufficient approximation the value of the function for ordinary 


gasoline. This function has the form 


L/T =a/T—b 


where a and b are constants. 


For the numerous series of organic liquids, the Binghan 


formula 


L/T, =17+ 0.0117, 


expresses the heat of molecular vaporization at the 
temperature 7, which is the temperature of boiling at atmos- 
pherie pressure. It may, therefore, be used as a check for one 
point on the curve. 

On the other hand, the writer has determined the curve of 
pressures of vapor of ordinary gasoline, which permitted him 


to plot the values of L/T for gasoline as a function of the 
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various temperatures, expressing these values as absolute 


pressures. In this way he obtained the following relation : 
L/T = 15,160 /T — 12.42 
By dividing this expression by », the molecular weight of 
ordinary gasoline, one obtains the heat of vaporization per 
unit of weight in large calories r, or 
r/T = 82.4/T — 0.0675 
or 


r = 82.4 — 0.06757 


The value 184 is a fairly close expression of the molecular 
It is known 
American gasolines are essentially expressed by the 


weight for the various samples of gasoline tested. 
that 
formula C,H,,, where m = 2n-+ 2, 


formula C,H... 


while Russian gasolines 
Ordinary gasoline, which is 
mixture, is expressed with sufficient exactness 


correspond to 
nothing but a 


DV C H -_ 
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Fic. 4 ENTROPY DIAGRAM FOR GASOLINE 


With these magnitudes established, one finds that the entropy 
of the liquid is given by the expression 
ot r ee 
— 0.50dT + 0.0007 (T — 273) — 
Jor J0 l 
273) 


= 0.3089L + 0.0007 (7 


273 

It is only necessary to add to this expression r/7 in order 
to obtain the entropy of the saturated vapor, which is 

82. 

+ 0.00077 +-- 

7 


T . 
oa 0.30892, ( SAE 0.2586 
973 


ale 

It is by means of these formule that the diagram, Fig. 4, 
has been plotted. In order to verify the heat of vaporization, 
the writer used a special tubular boiler so designed as to make 
it possible to obtain pressure rapidly. After vaporization, 
gasoline condenses in a nest of pipes cooled by water from the 
outside. With this arrangement all that is necessary is to 
measure the amounts and the inlet and outlet temperatures 
of water and gasoline. The same apparatus was used for 
measuring the vapor pressures. 

Certain precautions were necessary due to the fact that 
gasoline cannot be kept above a certain temperature without 
undergoing polymerization. 

From the curve of vapor pressures one may deduce the fol- 
lowing expression where 7' is the absolute temperature of boil- 
ing of gasoline expressed as a function of 7,, which is the 
absolute temperature of boiling of water at the same pressure: 
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T = 1.1677, — 0.641( 7. 273) 

The various points in the entropy diagram reproduced here 
have been checked up to a pressure of 40 kg. (569 lb. per 
sq. in.). These checks have shown possible errors of from 1 
to 2 per cent. The inspection of the diagram shows at once 
1 That the saturated vapor of ordinary gasoline is superheated 

through fall of pressure, and 
2 That the heat of the liquid is always considerably higher 
than the heat of vaporization. 

From these two properties, which are directly opposite to 
those of water vapor, it follows that when saturated vapor 
of gasoline is allowed to expand it is simultaneously super- 
If liquid 
under pressure is allowed to have part of its pressure 


heated and produces mechanical work. gasoline 
removed 
it is partially vaporized, and if this lower pressure is main- 
tained for a sufficiently long time, its vapor is superheated. 
These properties are probably common to all the principal 
hvdroearbons. (Comptes Rendus Hebdomadaires des Séances 
de L’ Académie des Sciences, vol. 166, no. 9, March 4, 1918, pp. 


387-390, 1 fig., teA) 


CONSERVING FUEL by Coat BriguetineG, F. Denk. The Coal 


Industry, vol. 1, no. 4, April 1918, pp. 129-131. 


ECONOMY IN THE USE oF FUEL In Power Stations, Charles 
H. Parker. Journal of the Boston Society of Civil Engineers. 
vol. 5, no. 4, April 1918, pp. 163-185, 10 figs. 
paper devoted to the various features of power-plant opera 


An extensive 


tion having a bearing on fuel economy. 


COMBUSTION OF COAL AND DESIGN OF FURNACES. Power, 


vol. 47, no. 17, April 23, 1918, pp. 596-600. 


CarBocoaL, Charles T. Maleolmson. Description of a series 
ot experiments which are said to have resulted in the develop 
ment of a process for the manufacture of a smokeless fuel 
from volatile coals and for the recovery and refinement of the 
coal-tar products derived therefrom. The process described 
is the invention of Charles H. Smith. 

The essential features of this process are two distillations 
carried on at different temperatures; first of the raw coal and 
second of the raw briquets. The raw coal, after being crushed, 
is distilled at a relatively low temperature, 850 to 900 deg. 
fahr., and the volatile contents are thereby reduced to the de 
sired point. The result of this first distillation is a large yield 
of gas and tar, and a product rich in carbon, termed semi 
carbocoal. The semi-carbocoal is next mixed with a certain 
proportion of pitch obtained from the tar produced in the 
process, and this mixture is briquetted. The brique‘s are then 
subjected to an additional distillation at a higher temperature, 
approximately 1800 deg. fahr., resulting in the production ot 
carbocoal, the recovery of additional tar and gas, and a sub 
stantial yield of ammonium sulphate. 

The characteristic feature of the primary distillation is that 
it is continuous and that the coal is constantly agitated and 
mixed during the entire operation. This is accomplished by 
a twin set of paddles, which also advance the charge through 
the retort. 


formly distilled, and by controlling the speed at which the 


By this means all portions of the charge are uni- 


charge moves through the retort, the distillation may be ar- 
rested at any desired stage. As only a partial carbonization 
is permitted in the primary distillation, the hard metallic cells 
characteristic of coke are avoided. The period of distillation 
is one to two hours, and the continuous retort has a carboniz- 
ing capacity of one ton of coal per hour. 

In the subsequent distillation of the briquets all evidence of 
the pitch as a separate ingredient disappears. There is a 
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marked shrinkage in the volume of the briquet, with a corre- 
sponding inerease in density, but no distortion of its shape. 
This distillation requires four to five hours, and is performed 
in an inclined, self-charging and self-discharging bench. 

The carbocoal represents more than 72 per cent of the 
weight of the raw coal, the exact percentage depending upon 
the volatile content of the latter. 

Carbocoal is dense, uniform in size and quality, grayish- 
black in color and is manufactured in briquet form in any size 
trom 1 oz. to 5 oz. It is stated that it has been tested by the 
Long Island R. R., by the Pennsylvania R. R. at Altoona, the 
Carolina, Clinchfield & Ohio R. R. and by the U. 8S. Navy, and 
that it requires no greater draft than bituminous coal. 

The analysis of carbocoal indicates from 1 to 3 per cent of 
moisture, from 0.75 to 3.50 per cent volatile matter, 82 to 90 
per cent of fixed carbon and 7 to 12 per cent ash. 

The article also describes in brief the recovery of tar and 
other by-products. (Bulletin of the American Institute ‘of 
Mining Engineers, no. 137, May 1918, pp. 971-977, 3 tables) 


Furnace 
and burner makers had not considered the burning of pitch 
mixtures until the subject was taken up by the Ministry of 
Munitions. 


THE BURNING OF PitcH AND CREOSOTE MIXTURES. 


The apparatus used was crude and of an ele- 
mentary design. The use of creosote oil as fuel by the British 
Navy is likewise of comparatively recent origin. 

Now, in order to increase the available supplies of creosote 
for naval purposes, steps were recently taken in Great Britain 
to limit its use in other directions by a system of licenses. 

Admiralty supplies were increased to a point at which it 
appeared that further supplies could be drawn only from oil 
now consumed in the land furnaces. This is why the question 
of burning pitch, or rather pitch and creosote mixtures, was 
taken up in earnest, the successful use of such mixtures be- 
coming a matter of great national importance. 

The cooperation of furnace makers was first obtained, 
primary attention being given to those making use of oil for 
steam 


raising. Extensive trials were carried out with pitch 


and creosote mixtures, using modern pressure-jet systems. 
During these tests two companies successfully handled mix- 
tures containing 60 per cent and 75 per cent of pitch and 
obtained boiler efficiencies of over 80 per cent working under 
conditions. 


natural-draft The fuel in the supply tank was 


kept at a temperature of about 130 deg. fahr. and was raised 
to 290 deg. fahr. at the burners, the fuel pressure being main- 
tained at about 75 lb. per sq. in. Another company who used 
the White system for steam raising obtained a boiler efficiency 
of 82 per cent under foreed draft from a mixture consisting 
of 70 per cent creosote and 30 per cent pitch, and are now 
using commercially in all their furnaces a mixture of 66.6 per 
cent ereosote and 33.3 per cent pitch with satisfactory results. 

Manufacturers of reheating, smelting and other furnaces 
were likewise induced to carry out experiments and have ob 
tained promising results. 

The chief difficulties in burning pitch and creosote mixtures 
lie in the handling and transport of the mixture and the pres- 
ence of certain bodies in the pitch which necessitate increased 
attention to the burners. As regards transhipment of fuel, 
little diffieulty has been experienced when the consumer has 
a railway siding available to take delivery and the tank wagons 
are equipped with steam coils. 

The trouble experienced in burning certain mixtures is a 
very real one, and is due to the presence of free carbon, 
resinous matters or other foreign bodies contained in the pitch 
blocking up the burners and strainers. In practice it has 
been found that the pitch and any other liquid fuel which is 
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rich in free carbon usually present difficulties in burning. It 
that pitch fuels should have 
their systems fitted with alternative strainers, so that when 


is recommended consumers of 
one strainer becomes choked up another may be operated while 
(The Engineer, vol. 125, no. 3251, 


Apmil 19, 1918, pp. 332-333, 1 fig.) 


the first is being cleaned. 


Hydraulics 
VERTICAL-SHAFT  WaTEeR-WHEEL 


Description of the general construction of such 


ALTERNATOR, H. D. 
Stephens. 
alternators, the Kingsbury thrust bearing, methods of lubrica- 
The 
informations refers mainly to the type built by the Westing- 


(Power, vol. 47, 


tion, and various schemes employed to drive the exciter. 


house Electric and Manufacturing Company. 
no. 17, April 23, 1918, pp. 572-575, 7 figs., d) 


Internal-Combustion Engineering (See also Fuel and 
Firing ) 

Heavy-Fuet Eneine with DeronatinG Ianrrer. Desecrip 
tion of a heavy-fuel igniter working on the principle of detona- 
tion. The description is very incomplete because of legal 
formalities in connection with patent rights. 

It is stated generally that the suction in the engine cylinder 
as the piston descends on the induction stroke is transmitted 
through a narrow passage in the foot of the detonator to its 
interior. Arrived at this point the suction opens a non-return 
valve inside the detonator and thence exerts its influence in 
the pipe connecting the detonator with the supplementary 
carburetor. 
kerosene is 


that 
merely broken up at the jet, the effective aperture of which is 


As regards the carburetion, it is stated 
rendered rather smaller than usual by the insertion of a larger 
jet needle. 

carburetor 


In addition to this there is a small auxiliary 


mounted above the cylinders and provided with two float 


chambers, one for gasoline and the other for a heavy fuel. 
Leading from this supplementary carburetor is a pipe with 
branches passing to a small receptacle known as a detonator 
screwed into each spark-plug hole. 

On every induction stroke of the piston fuel is drawn both 
from the main carburetor into the combustion chamber and 
cylinder of the engine and from the supplementary carburetor 
along the appropriate branch pipe into the interior of the 
detonator mounted in the spark-plug hole of the same cylincer 
of the engine. 

At the end of the induction stroke the suction ceases and 
the non-return valve in the top of the detonator closes ander 
the influence of a light spring, so that the mixture in the 
detonator cannot escape back to the supplementary carburetor 
As this stroke 
proceeds, the main charge is compressed in the combustion 


on the compression stroke of the engine piston. 


chamber and a small proportion is forced up through the nar 
row opening in the foot of the detonator into the body of the 
detonator itself. 

In the upper -part of the detonator, however, the mixture 
from the supplementary carburetor is stated to lie compressed 
practically as a stratum on the top of that portion of the main 
charge which has been forced up into the lower part of the 
detonator. Into the side of the detonator is inserted a spark 
plug of ordinary design, the spark occuring on the completion 
It is said that the spark fires first 
of all the stratum of mixture drawn from the supplementary 


of the compression stroke. 


carburetor which ignites the heavier fuel in the detonator, and 
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then the flame rushes downward through the foot of the de- 
tonator into the engine combustion chamber. The heat intensi- 
ty and area of the flame from the burning of the detonator 
charge are stated to be such that the temperature of the main 
charge instantly rises to a very high point, which makes its 
combustion practically perfect. 

It is stated that the fuel drawn from the supplementary 
earburetor (gasoline) is only two per cent of the whole. (The 
Autocar, vol. 40, no. 1172, pp. 338-340, 1 fig., d 








Fic. 5 AtR-TURBINE-DRIVEN GRINDING WHEEI 


Use or Tar Or In INTERNAL COMBUSTION ENGINES, A. W. 
H. Griepe. The Gas Age, vol. 41, no. 8, April 15, 1918, pp. 
348-350, 7 figs. 


NoTEes ON THE Gas TuRBINE, E. Boudot. Aeronautics, vol. 
14, no. 232 (New Series), March 27, 1918, pp. 270-272, 3 figs. 

Exuaust Pits ror Low-Compression Orn Enoines, L. H. 
Morrison. Power, vol. 47, no. 17, April 23, 1918, pp. 586-587, 
3 figs. 


KEROSENE CARBURETORS AND VAPORIZERS, George F. Crouch. 
Motor Boat, vol. 15, no. 7, April 10, 1918, pp. 30-34, 11 figs. 
Bric’ semi-technical description of kerosene carburetors and 
vaporizers on the American market, with special regard to 
their application to motor-boat engines. No data of actual 
tests are cited. 


THE JOURNAL 
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Machine Shop 


TravaiIL DU Larron A Froip, Henri Bertin. Le Génie Civil, 
tome 72, no. 14, April 6, 1918, pp. 233-236, 6 figs. An inter- 
esting discussion of the cold-working of brass. An abstract 
will appear in an early issue of THE JOURNAL. 

Dritt Grinpinc, Edward K. Hammond. Machinery, vol. 
24, no. 9, May 1918, pp. 825-830, 8 figs. An extensive prac- 
tical diseussion of the subject of drill grinding of interest to 
machine-shop men. 

ELectric Furnaces For Heat Treatment, T. F. Baily. 
The Iron Age, vol. 101, no. 19, May 9, 1918, pp. 1199-1201, 


2 figs. 


Machine Tools 


A1rR-TURBINE-DRIVEN GRINDING WHEEL, W. J. Nene. De- 
scription of a machine designed especially for grinding welds. 
One of the greatest difficulties associated with electric welding 
of cast iron in the small shop is a tendency to leave the weld 
so hard as to be practically unworkable except by an abrasive 
wheel. The operator therefore has to have some quick and 
efficient means of working down these hard spots. 

The machine described is simply an air turbine of special 
design, carrying an abrasive wheel on the end of its rotor 
shaft. The writer vouches for the efficiency of the machine 
and states that the turbine at 90 to 100 lb. pressure furnishes 
ample power to drive a 3-in. wheel at 3500 r.p.m., which is 
approximately correct for a wheel of this size. 

The parts are made of mild-steel forgings, except the ring 
D and the bearings, which are of hard brass, and the ball 
races, which are of tool steel hardened and ground. 

The compressed air enters the annular chamber marked 
“ air space,” Fig. 5; thence it flows through the air ports, that 
is, the fifty-seven 3/64-in. drilled holes, and impinges at high 
velocity on the air pockets in the rotor A, imparting to it the 
first rotary impulse. At this point the air divides, part | ow- 
ing through the 1/16-in. holes in the rotor and thence toward 
the center, where it exhausts through the six 7-in. holes, while 
the larger portion of the air flows through the 1/64-in. open- 
ing between A and D, where it comes in contact with the vanes 


































































































Fic. 6 


ADAPTATION OF CARBURETERS TO LOW VOLATILE FUELS, 
J. H. V. Finney. The Gas Engine, vol. 20, no. 5, May 1918, 
pp. 220-227, 2 figs. Brief discussion of the subject indicated 
in the title, with the larger part of the article devoted to the 
description of a special device. 


Machine Parts 
STANDARDIZATION OF GEARING, B. F. Waterman. Automo- 
tive Industries, vol. 38, no. 17, April 25, 1918, pp. 827-829. 
THICKNESS OF INVOLUTE GeaR TEETH ON ADDENDUM 


CrrcLe, Reginald Trautschold. Machinery, vol. 24, no. 9, May 
1918, pp. 800-802, 1 fig. 


SuHop Layout ror Four 90-Fr, PLANING MACHINES 






or wings which form part of the rotor and are set at an angle 
of 45 deg. with the axis of the rotor. 

As the combined area of the fifty-seven air ports is approxi- 
mately 0.098 sq. in., a 3¢-in. air hose would furnish an ample 
supply of air; but the usual standard connection for small 
hose is ¥% in., and for this reason the air intake of the machine 
is made of this size. 

It is stated that when this turbine runs at full speed it seems 
to use very little air. (American Machinist, vol. 48, no. 16, 
April 18, 1918, p. 658, 1 fig., d) 


Satvacinc Toots 1y War Time, Edward K. Hammond. 
Machinery, vol. 24, no. 9, May 1918, pp. 771-779, 20 figs. A 
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practical discussion of methods of economizing on tools under 
the present conditions, when the high prices make it especially 
essential to salvage tools. 


CRANE FOR GUN JACKET SHRINKING SHOP. The Iron Age, 
vol. 101, no. 18, May 2, 1918, pp. 1133, 1 tig 


IMPROVEMENTS IN Water WHEEL Erricirency, E. C. Huteh- 
nson. Journal of Electricity, vol. 40, no. 8, April 15, 1918, 
pp. 404-406, 2 figs. A discussion of recent developments in 
he design of water wheels, with examples taken from actual 
pstallations. 
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directions by a man stationed on top of the housings. Four 
24-in. handwheels are conveniently located for the operation 
at this place and the shaft earrying each handwheel also car- 
ries an index finger, which, in conjunction with the graduated 
dial, forms the means of gaging the rate of feed. 

Work on the machines was begun December 24, 1917, and in 
spite of the unusually difficult conditions and unavoidable 
delays the first machine was ready to run the last week ot 
February 1918, which establishes a record speed for the com- 
pletion of a machine tool of this size. (American Machinist, 
vol. 48, no. 15, April 11, 1918, pp. 603-608, 15 figs., d 








Fic. T RetINForRcED-CONCRETE PLANING MACHINE WITH SO-Fr. BED FoR WorK ON GUN-BORING MACHINES 


Concrete Mevrat-PLAninG Macuines, Ethan Viall, Mem. 
Am.Soc.M.E. Deseription of a machine tool which represents 
a radical departure from common practice and may offer im- 
portant possibilities for the future. 

The machines here deseribed were built by the Amalgamated 
Machinery Corporation, Chicago, primarily for the purpose of 
planing the beds of large gun-boring machines for the Govern- 
ment. The striking features of their construction and execu- 
tion are first the use of reinforced concrete for the bed of the 
machine and next the speed with which the machine was built. 

The original construction plan for these machines comprises 
a battery of four planers, each with a bed 184 ft. long, 17 ft. 
at its widest place and 18 ft. from the bottom of the bed to the 
top of the housing. There are approximately 212,000 lb. of 
iron and steel castings in each machine and about 13,500 eu. ft. 
of concrete reinforced with 34,000 lb. of steel bars. See Fig. 6. 

A view of one of these machines is given in Fig. 7 and 
details in Figs. 8, 9 and 10. 

The bed was designed like a huge conerete girder intended 
to support a load, which accounts for the high percentage of 
steel reinforcement. This was done to avoid any possibility of 
the bed settling at any point and destroying the alignment of 
the ways. 

The bed ways are made with one flat guide and one V-guide. 
The ways are made in sections 12 ft. long, 4 ft. 10 in. wide 
and 13 in. through the thickest point. The V is eut with a 
50-deg. slope angle and is 10 in. wide at the top of the flare. 
The flat guide is 10 in. wide at the top. After the table 
sections have been fastened together concrete is poured into 
the box-like sections, making the table one long, solid monolith 
of conerete and iron. 

The method of feeding the cutting tools is quite unusual, no 
automatic means of feeding being supplied. Each cutter head 
is controlled independently in both horizontal and vertical 











Fic. 8S Contrrot PLATFORM FOR PLANING MACHINI 


Measurements 


INNOVATIONS WitH Respect TO MicroMANOMETERS, M. Ber- 
lowitz. (Zeits. Vereines Deutsch. Ing. 61, pp. 969-973, Dee 8, 
1917.) Interest in air measurements has been aroused during 
recent years to an unusual degree, particularly as regards 
ventilators and compressors; in consequence, a large number 
of manometric improvements have been forthcoming. The 
author here presents a summary of the various innovations 
which have been proposed. The differential manometer of 
G. Recknagel, which itself was a development of Péclet’s ear- 
lier apparatus, and which for a number of years was the only 
instrument for measuring very low pressures, is first described 
in detail. Owing to serious ineonvenience involved in the 
use of this instrument, a new construction was proposed by 
Krell, to which he gave the name micromanometer. A full de- 
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scription of this apparatus is given in the paper. Further 
improvements by Berlowitz and Schultz are then discussed, the 
various details being illustrated by eight diagrams, The paper 
concludes with a mathematical discussion of the mechanism 
ot manometric measurement, accompanied by two tables of 
results. (Science Abstracts, Section A—Physies, vol. 21, part 
3, no. 243, March 31, 1918, pp. 90-91.) 


Piate Futcrum Versus Kyire Epce Track Scaues, A. 


THE JOURNAL 
Am.Soc.M.E. 


pp. 94-99, 5 figs. Deseription of a laboratory recording 
thermometer of comparatively simple construction. 


APPARATUS AND MACHINES FOR TESTING OF AEROPLANE 
MATERIALS. Canadian Machinery, vol. 19, no. 18, pp. 465-468, 


8 figs. 


ERICHSEN TESTS ON ALUMINUM SHEETS, Robt. J. Anderson. 
Results of tests made with the Erichsen ductility testing ap- 
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Fic. 10 DETAILS OF REINFORCED-CONCRETE PLANING MACHIN} 


Bousfield. Scale Journal, vol. 4, no. 7, April 1918, pp. 12-16, 
24 figs. 


PERFORMANCE Tests BY ACCELEROMETER, H. C. Skinner. 
Automotive Industries, vol. 38, no. 17, April 25, 1918, pp. 816- 
817, 5 figs. Description of the use of an instrument for de- 
terming acceleration and deceleration of motor cars in road 
tests. 


PROPERTIES OF MANGANESE Bronze Test Coupons. The 
Foundry, vol. 46, no. 309, May 1918, pp. 218-219, 6 figs., 3 
tables. A practical article giving test data of various manga- 
nese-bronze test coupons, of interest because of the fact that 
the method of testing of manganese-bronze castings is still 
a somewhat mooted subject. 


Minnesota Track SCALE SPECIFICATIONS AND TOLERANCES. 
Railway Age, vol. 64, no. 18, May 3, 1918, pp. 1113-1115, 4 
figs. 


Enoine Test Laporatory. Automotive Industries, vol. 38, 
no. 18, May 2, 1918, pp. 868-869. Description of a mechanical 
testing laboratory recently completed by the Minneapolis 
(Minn.) Steel and Machinery Co., mainly for testing engines 
in their tractors. 


RecorDING THERMOMETER, C. V. Boys. Proceedings of the 
Physical Society of London, vol. 30, pt. 2, February 15, 1918, 


paratus on annealed 18-gage aluminum sheets. The Erichsen 
apparatus consists essentially of a die and holder for holding 
the sample to be tested and an internal tool actuated by a hand 
whee! which moves gradually forward until the sample is 
ruptured. The progress of the internal tool and the ultimate 
fracture are observed in a mirror and the depth of indentation 
is read directly from a micrometer graduated screw. 

One of the features of this test is the evidence of approxi- 
mate grain size of the metal tested, which fractured domes of 
the test pieces indicate. This makes this test valuable as a 
guide to drawing operations on an annealed metal, since under- 
annealed metal will rupture by deep draws owing to its hard- 
ness and lack of ductility, while overannealed metal will also 
rupture because of the weakened condition of the metal re- 
sulting from large grain size. 

The Erichsen test indicates how a given metal may be ex- 
pected to behave in the draw press; in fact, the apparatus it- 
self is nothing but a miniature draw press. The ductility con- 
trol of metal going into draw-press work may be expected to 
reduce the percentage of scrap largely and to provide a ra- 
tional basis of control for the annealing operations. 

In this instance are described tests on 18-gage aluminum 
sheets, preliminary tests being made on a lot which had 
worked badly in the draw press. Then a number of tests were 
made upon 18-gage cold-rolled aluminum sheets reduced in the 
cold from a 0.25-in. slab to 18 gage. The metal employed 
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TABLE 1 EFFECT OF ANNEALING 18-GAGE ALUMINUM SHEETS; 
rEMPERATURE VARIABLE, AND TIME CONSTANT AT TWO HOURS 


Pempera Phick- Indenta- Scler Appear 
S pit ture in ness 1n tion In scope ince ot 
deg. cent millimeters | nmullimeters hardness domes 
! As rolled 1.08 6 83 if 
y. oo OS 6H 96 
oO 09 & 39 ( 
4 LO) 1 O7 0.17 as smooth 
1) Os 0) U > - Medium 
a] yu) oa g 73 i { ( oarse 
Note lime constant at 120 mir b) Values given re present the mear 
twe osely agreeing determinations 
TABLE 2 EFFECT OF ANNEALING 18-GAGE ALUMINUM SHEETS 


rIME VARIABLE AND TEMPERATURE CONSTANT AT 200 DEG. CENT 


Annealed Phick- Indenta- Scler Appear 
= minutes ness it thon ir scope f 
millimeters millimeters hardness lomes 
7 6 So s 
‘ J OF 7 * 
ty ts ~ { ; 
“ ima » s4 ~ 
“ on ~ 7 ~ f 
Note t) Temperature constant at 200 deg. cent b) Values g , epresent 
the mean of two closely agreeing determinations 


was American metal of high purity containing over 99 per cent 
aluminum with impurities normal. The annealings were made 
in a laboratory electric furnace of the resistance type under 
pyrometrie control and the temperatures are accurate within 
10 deg. cent. The results are given in tables, of which two are 
here reproduced. Table 1 shows that the metal under diseus 
sion attained maximum softness by annealing at 300 deg. cent. 
for two hours. The effects of annealing at the constant tem 
perature of 200 deg. cent. for various times is given in Table 
2 and the data therein show that 200 deg. cent. is too low a 
temperature to employ for annealing 18-gage cold-worked 
sheets. Other tables show that complete softening below 5 
Shore scleroscope number was obtained by annealing for 1 hr. 
and 20 min. at 300 deg. cent. Another table shows that com- 
plete annealing may be effected by an exposure of 5 min. at 
400 deg. cent., which indicates that long-time exposures are 
unnecessary and may often lead to an increase in waste of ma 
terial. Figs. 11 and 12 graphically reproduce the data in 
Tables 1 and 2, while Fig. 13 shows what happens in the case 
of annealing at 400 deg. cent. 

The original article also refers to two other figures, which, 
however, do not appear in the article. (The Iron Age, vol. 
101, no. 15, April 11, 1918, pp. 950-951, 4 figs. ep) 


Mechanics 


THE VALUE oF “g” IN ENGINEERING AND PuysicaL Work 
Sanford A. Moss. The effects of variations in gravity, the 
cases where the effects are negligible, and the cases where they 
must be taken into account, are discussed from the point of 
view of the engineer and physicist. 

The correction data, previously given completely only in 
inaccessible treatises on geodesy, are given in a form more con- 
venient for actual use than ever given before. 

The author collaborated with the Coast and Geodetic Survey 
officials, and with Prof. E. V. Huntington, so that the data 
may be regarded as authoritative. 


The standard value, g,, is 980.665 em./see” or 32.1740 
ft. /sec” This has been arbitrarily selected by international 
agreement. It is nearly the average value at sea level, 45 deg. 
N. latitude, but is to be arbitrarily maintained regardless as to 


whether it is the exact average value, and regardless of 
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Fic. 11 TEMPERATURE-INDENTATION AND TEMPERATURE-SCLERO 


SCOPE-HARDNESS CURVES FOR ANNEALINGS ON 18-GAGE 
ALUMINUM SHEETS. TIME CONSTANT AT 120 MIN 
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Fig. 12 ‘Time-INDENTATION AND ‘TIME-SCLEROSCOPE-HARDNESS 
CURVES FOR ANNEALINGS ON 18-GAGE ALUMINUM SHEETS. 
‘TEMPERATURE CONSTANT AT 200 Deo. CENT. 
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Fic. 18 ‘Time-INDENTATION AND TIME-ScLeERosSCOPE-HARDNESS 
CURVES FOR ANNEALINGS ON 18-GAGE ALUMINUM SHEETS. 
TEMPERATURE CONSTANT AT 400 Dec. CENT 


changes in the average observed value due to addition of new 
data. 

In all cases where a force of a pound is used it is to be 
understood as being the “standard pound foree,” which is a 
force giving the “ standard weight ” of one pound an accelera- 
tion of the standard value, 4,. 

Whenever forces are measured by instruments which depend 
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upon the attraction of gravity, the readings must be reduced 
to standard pounds by use of the correction factors given. 
Examples are: platform seales used with Prony brakes or 
similar brakes, dead-weight gages, mereury or water U-tubes, 
and testing machines. The correction for latitude has a 
maximum value of about fourteen hundredths of one per cent 
(in the southernmost part of the United States.) The correc- 
tion for elevation is about one one-hundredth of one per cent 
per 1000 ft. elevation. There is a further correction for 
“ anomaly,’ which is about one one-hundredth of one per cent 
on a few mountains and less than half of this value everywhere 
else, so that it is negligible for engineering work. 

The following table gives the principal correction factor to 
within 1/100 of one per cent. which is accurate enough for 
engineering purposes. 

We multiply the measurements of a force in a weight seales 
by the correction faetor in the body of the table and add it to 
the reading, 


Nort! Elevation in feet, He 
latitude fas . 
deg 
2000 4000 HOO SUV LQOOU 1200 140K 
2 OOLT 0019) — .0021 OO? 0025 0027 0029 0031 
OO14 OO16 OOLS OO19 0021 0023) — .0025 0027 
OOLO 0011) — .OO1: OOLS 0017) — .0019) — .0021 0023 
i O00 0007) — .0009, — 0011 OOL3) — .0015| — OO17 0019 
1 OOO] 0002) — 0004) — _ 0006 0008) — .OOLO) — 0012 OO14 


OOM + OO OOO OOO? 0004) — 0006) — .0007!) — 0009 


More accurate correction data are given, which are needed, 
however, only for refined physical work. 

Taking W, as the weight of a body at any point found by 
comparing it with the “standard pound weight” by means 
of a weight scales, F as foree measured in “ standard pounds ” 
as already defined, and a as acceleration in ft./sec.*, the well- 
known fundamental equation then becomes 

F = W,a/9, 

In all formule in which g oceurs in connection with the 
standard units mentioned, the value is understood as being 
g,, regardless of place. 

The now usually aecepted definition makes the horsepower 
es actly equal to 746 watts. This gives 550.22 “ standard foot- 
pounds.” (General Electric Review, vol. 21, no. 5, May 1918, 
gt) 


DESIGN OF SPRINGS FOR OscILLATING Masses, G. Lindner. 
(Zeits. Vereines Deutsch. Ing. 61, pp. 907-912, Nov. 10, 1917.) 
The author cities various applications in which oscillating 
masses are fitted with springs to relieve a crank drive of accel- 
eration forces or, in general, to permit a certain latitude of 
motion in one part while relieving others of shock. A number 
of formule are given to facilitate the choice of a suitable type 
and size of spring for any particular application. One of the 
primary functions of springs is to relieve the driving mem- 
bers (e.g., connecting rod, eccentric and crankshaft bearings, 
ete.) of “free forees” due to reversal of oscillating masses, 
which free forces cannot be balanced within the machine itself. 
The spring should be capable of continuing the oscillating 
motion; in other words, the drive has only to overcome the 
air resistance and friction of the moving parts once the oscil- 
lation is started. In order to secure the same frequency, the 
force exerted by the spring at maximum deflection must equal 
the centrifugal foree of the oscillating mass at its dead 
point. The centrifugal foree exerted at the distance r em. 


THe JouRNAL 
Am. Sox M.E 


trom the center by G kg. at nm revolutions per minute is: 
P = G(r/100) (n/30)°. The spring is designed so that it is 
deflected r em. by the force P, and is not then overstressed 
The present comparison between various types of springs is 
based on the following assumptions: Spring steel with 
E = 2,200,000 kg./em.*; bending stress at deflection r em. 
3000 kg./em.” unhardened and 4000 to 5000 kg./em.* hard- 
ened; half these values for machine steel. In a numerical 
example for each case G = 50 kg.; r = 2 em.; n = 300 r.p.m.; 
then the centrifugal foree and spring foree P = 100 kg. The 
cases considered are: Parallel plate spring with one end fixed 
and with both ends fixed; triangular plate springs and the 
practical form of the latter, the trapezium plate; reetangular 
and round rod springs (including the case of a bundle of 
rods and that of rods held at both ends); eubie paraboloid 
(round rod to uniform resistance); and tapered round-rod 
springs. In each ease formule are given for the relation 
between length and cross-section of springs, for the volume 
and for the work done in bending the springs, ete. The 
liability to buckling is discussed, and it is shown how to 
complete practical designs after obtaining the dimensions 
theoretically desirable. Seetions of umiform resistance or 
ipproximations thereto are most economical of material. Rod 
springs of standard profile may be conveniently applied to a 
variety of load conditions and they are flexible in all directions 
Parallel round-rod springs require four times as much material 
as triangular plate springs and 4/3 times as much material as 
parallel plate springs and rectangular rods owing to the fact 
that maximum stress exists only in the clamped section and 
along the outer fiber thereof. If the form of the rod be a cubic 
paraboloid, the material required is only 1/3 that of a 
cylindrical round rod and 4/3 that of a triangular plate 
spring. The section in which maximum stress oceurs in a 
tapered round rod depends on the degree of taper. Up to the 
critical ratio of taper, D/d = 1.5, the stress at the clamp de- 
termines the design; with more pronounced taper, the danger 
section moves toward the point of the spring. The relative 
economy in material of various patterns of spring is shown by 
the following formule for their volume: 


Volume Volume 
Parallel plate spring 33 Plain taper round rod 
Triangular plate spring 0.73 Pr With D/d = 1.0 135 Pr 
Trapezium plate spring: D/d =1.2 1 Pr 
limits 0.73 to 2.2 Pr D/d =15. 77 P 
Trapezium plate spring D/d = 1.84 (max 
b/B = 1/5. 0.97 Pr economy) 8 Pr 
Rectangular-rod spring 2.2 Pr Did =2.0 20 Pr 
Parallel round-rod spring 2.935 Pr D/d = 2.5 1.45 Pr 
Cubic paraboloid. . 0.978 Pr D/d =3.0 Ss Pr 


The thickness of a plate spring is limited by the deflection, 
and its breadth by the force and frequency. In a bundle of 
spring rods either the number or the length may be chosen 
freely. Some of the formule in the original may be simplitied 
for approximate calculations. (Science Abstracts, Section B— 
Electrical Engineering, vol. 21, part 2, no. 242, pp. 64-65 


Les DéPLACEMENTS DANS LES CHAMPS DES VECTEURS ET LA 
THéorIE DE LA Rexativité, H. Vareollier. Revue Générale des 
Sciences Pures et Appliquées, 29e Année, no. 4, February 28, 
1918, pp. 101-114. Diseussion of displacements in vectorial 
fields and their bearing on the theory of relativity. 


Quick Design or T-Beams, Wm. Osborne Sell. Concrete, 
vol. 12, no. 4, April 1918, pp. 135-136, 5 figs. 
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INGENIOUS MECHANICAL MOVEMENTS, Franklin D. 

Machinery, vol. 24, no. 9, May 1918, pp. 781-787, 15 figs. 
AN INTERESTING APPLICATION OF A Repuction Gear. The 

Electric Journal, vol. 15, no. 5, May 1918, pp. 152-155, 9 figs. 


Om GLIDNINGSPRIKTION I KULLAGER. 
Mekanik, 48 Arg., Haft 3, March 13, 1918, pp. 28-34, 14 figs. 
Discussion of sliding friction in ball bearings. 
(‘OMPRESSIBILITE ET DILATABILITE pes Gaz, M. A. Bedue. 
Annales de Physique, tome 9, January-February 1918, pp. 
5-28 


28, 6 figs. Investigation of the subjects of compressibility 


and expansibility of gases. 


Military Engineering and Munitions 


MANUFACTURING THE 75 MM. HIGH EXPLOsive SHELL, J. H. 
Rodgers. Canadian Machinery and Manufacturing News, vol. 
19, no. 16, Apml 18, 1918, pp. 399-403, 8 figs.. 


continued ). 


1 chart. (to be 


MANUFACTURE OF THE 4.7-INCH GuN, Mopet 1906-11, E. A. 
Suverkrop. Machinist, vol. 48, no. 16, April 18, 
1918, pp. 649-058, 26 figs. 


American 


Ii. PropLemMa DEL Tiro ANTIAEREO, Giuseppe Fioravanzo. 
Rivista Marittima, Anno 50, no. 12, December 1917, pp. 323- 
351, 6 figs. An extensive mathematical diseussion of the prob- 
lem of anti-aireraft firing. The ballistics of anti-aireraft shells 
are investigated. 

EXPERIMENTS WITH ELey Leap CrusHers, F. W. 
Arms and Explosives, vol. 26, no. 307, Apml 1, 1918, pp. 48- 


49, 1 fig., 2 tables. 


Jones. 


Continuation of the article on the same 


subject abstracted in the previous issue. An abstract of this 
part will appear in an early issue of THE JOURNAL. 
INSPECTION OF THE U. S. 75-MiILLIMeter SHELL, Erik 


Oberg. Machinery, vol. 24, no. 9, May 1918, pp. 794-799, 9 


a 
a 
ip, >- 


MACHINING A Nosep-IN SHELL, M. H. Potter. 


vol. 24, no. 9, May 1918, p. 780, 1 fig. 


Vac hine ru, 


Brass For FUSES AND OTHER MUNITION Propucts, 
Tucker. The Metal May 
212-214. 


Alex. E. 
1918, pp. 


Industry, vol. 16, ne. 5, 
Motor Cars 


AUTOMOBILES, A. 
pp. 879-881, Oct. 


SUBSTITUTIONAL TIRING FOR PASSENGER 


Heller. (Zeits. 


2i. 1917.) 


Vereines Deutsch. Ing. 61. 
During the last year various substitutes have been 
devised for pneumatic tires on passenger automobiles; these 
substitutes being practicable under war conditions, though not 
The decree of December 18, 1916, re- 
lased the law restricting the speed of vehicles with other than 


rubber or similar elastic tires to 25 km. per hr. 


entirely satisfactory. 


The deeree of 
April 24, 1917, recognized six patterns of substitutional tir- 
ing as permissible until further notice. 

Substitutes for pneumatic tires fall into two classes: (1) 
Those with a rigid rim of meta] or wood capable of moving 
only in the direction of the spokes; and (2) those in whieh 
“spoke springing” is supplemented by a species of “rim 
springing,” i.e., a flexible rim in addition to springs between 
the two rims. Typical examples of both types of tires are 
given in the original. 

The Arop wheel is simple and effective. A single or a 
double row of spiral springs wound from square steel is ear- 
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Jones. 
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ried by doweled spring plates or mountings between an inner 


and outer rim; but this arrangement is not suitable for hizh- 
speed vehicles because the springs are not secure against dis 
placement by lateral forces when running round curves or over 
This risk is eliminated in the Moll wheel by placing 
each spring between two end caps which are spherical on 
their outside and provided with tubular extensions down the 
inside of the spring. One of 


the other, forming a telescopic combination which prevents 


obstacles, 


these extensions slides within 


lateral displacement of the spring, while the spherical ends 
permit lateral displacement of the rim. 

The special advantage of the Fruth wheel, built by the 
Maschinenfabrik Augsburg-Niirnberg, is that the springs are 
protected against bending or displacement by the peripheral 
force accelerating or retarding the vehicle. Oval springs are 
placed between the inner and outer rim on their sides, so that 
the wheel pressure comes in the plane of the winding. Sue- 
cessive springs are overlapped (going cireumferentially round 
the wheel), and cross-bolts pass through the overlapping loops. 
The springs lie in two U-troughs which fit one within the other 
and relieve the springs from all transverse forces. The outer 
rim and the complete spring system can be mounted as one 
piece on the inner rim as substitute for a rubber tire. Replace- 
ment of broken springs is not easy. 

The Sievert wheel uses a composite wooden rim (part of 
steel 
which and the sides of the inner rim are rings of 


its timber being cross-cut) with side rings, between 
rubber or 
other elastic material. The whole load is transmitted through 
the rubber side rings; these have a long life, since they are 
protected by the side plates. 


Wear comes on the wooden road 


rim. 

The Siemens and Halske wheel uses spiral springs mounted 
radially between cups attached to the inner and outer rims. 
In addition, the outer rim consists of continuously wound 
strip steel secured by cross-clamps at intervals and protected 
by leather or similar material which is riveted on and renewed 
as required, The springs are inadequately protected against 
dirt and against transverse forces, but the elastic rim improves 
the smooth running of the wheel and reduces the 


slip. 


risk of side 
The Flohr wheel is of similar construction, but the outer 
The link 


outer rim, 


rim is built up on the same principle as the link belt. 
pins serve as supports for the spring eups on the 
but they are not protected against dirt and water. 
Abstracts. Section B 
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Railroad Engineering 


Intensive Locomotive DeveLorpMENtT, Capt. O. S. Bever 
Jr. Railway Mechanical Engineer. vol. 92. no. 4, April 1918, 


pp. 187-188 (Part 2 


CORROSIONS PROVOQUEES 
VAPEUR 


L’ ACIDE 
Morrices 


PAR 
MACHINES 


CARBONIQUE DE LA 
A Vapeur, Dr. Ch. 
Revue Générale de lUElectricité, 2 Annee, tome ? 
no. 14, April 6, 1918, pp. 509-511, 3 tables. 
subject of corrosion in steam engines produced by the presence 
of carbon dioxide in steam. 


Dans Les 
Chorower. 


Discussion on the 


Santa Fe Locomorive ror THE Be_t Ramnway or CHICAGO. 
Railway Review, vol. 62, no. 17, April 27, 1918, pp. 611-612, 


1 fig. 


COMBINED STEAM AND WESTINGHOUSE BRAKE VALVE. The 
Engineer, vol. 125, no. 3250, April 12, 1918, p. 324, 1 fig. De- 
scription of a new device recently placed on the market in 
England. 
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SavinG Coat spy MixinG. Description of experiments on 
the Lehigh Valley R. R., where it is said the consumption of 
coal has been reduced by nearly a third by using the new plan. 

This new plan provides for the crushing of bituminous coal 
and its mixture with anthracite silt, using two parts of the 
soft coal to one of the silt. Silt or slush is a dust which has 
passed through a mesh with openings less than 3/32 in. in 
diameter. It has always been considered as a useless waste, 
and all over the anthracite fields there are lying great banks 
of such silt. 

A mixing plant has been erected at Hazleton, Pa., where 
the soft coal is crushed and mixed mechanically with the silt 
in the proper proportion. Additional mixing plants are now 
in process of erection. The process is important in view of 
the fact that it is estimated that millions of tons of silt are 
available. (Hailway and Locomotive Engineering, vol. 31, no. 


4, April 1918, p. 117.) 


BRAKE CONDITIONS IN GENERAL FREIGHT SERVICE AND 
THEIR RELATION TO SHOCKS AND BreEAK-IN-Twos, H. F. 
Wood. New England Railroad Club, April 9, 1918, pp. 
71-107. 


THe Waste-Heat BomerR FoR MALLEABLE FURNACES, 
Arthur D. Pratt. Paper presented at the Boston convention 
ot the American Foundrymen’s Association. The theory of 
the waste-heat boiler is discussed and its advantages in the 
application in malleable-cast-iron foundries brought out. 

The writer points out the changes in waste-heat-boiler design 
which have been developed in the last five years by a better 
comprehension of the theory of operation of this unit. The 
Jact is especially brought out that in the modern design of 
waste-heat boilers high gas velocities are employed to secure 
she necessary rates of heat transfer. This necessitated the use 
ef much smaller gas-passage areas, which, in turn, resulted 
in a greatly increased draft resistance through the boiler, 
with such changes in design as would naturally be brought 
about by this. (Zhe Foundry, vol. 46, no. 309, May 1918, pp. 


221-226, 6 figs. ) 


VALUE or HiGHer STeamM Presscres, J. T. Foster. Elec- 
trical World, vol. 71, no. 19, May 11, 1918, pp. 977-978, 2 figs. 


Steam Engineering 


Freep ARRANGEMENTS FOR TurBINES HavinGc A Stream VeE- 
Lociry GREATER THAN THat or Sounp, G. Zerkowitz. (Zeits. 
Vereines Deutsch. Ing. 61, pp. 869-873, Oct. 27, and pp. 889- 
892, Nov. 3, 1917.) The present papers contain a critical 
examination of the conditions prevailing in the inlets of steam 
turbines working at velocities exceeding that of sound. The 
form of the radial deflection of the inlet current of steam was 
determined for the cases of an ordinary parallel-walled pipe 
and a DeLaval nozzle. The experimental procedure adopted 
is described in detail. It was found that, at the diagonal eut, 
there was at one time the behavior of an enlargement, and at 
another time of a constriction. The case of free expansion was 
studied and a relation obtained for the average deflection 
which shows a noteworthy agreement with radial diagrams 
already in existence. It appears that the average deflection 
hereby arising is smaller than that given for a simple expan- 
sion from a point—a circumstance which is of value for the 
ease of slot e pansion. Finally the procedure during erpan- 
sion from a point was ev‘amined and graphed. From the re- 
sults the deviations which oceur with ordinary feed apparatus 
were established, and a method of adjustment thereby indicated 
for obtaining a uniform deflection of all stream lines when the 
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steam velocities are greater than that of sound. (Science Ab- 
stracts, Section B—Electrical Engineering, vol. 21, part 3, 
no. 243, March 31, 1918, pp. 81-82.) 


TEMPERATURE CONTROL FOR SUPERHEATED STEAM, H. Hueb- 
ner. (Zeits. Vereines Deutsch. Ing. 61, pp. 885-888, Nov. 3, 
and pp. 921-924, Nov. 17, 1917.) It is impossible to obtain 
precisely the desired superheat unless some means of control 
is provided. The dryness factor of steam leaving the boiler 
depends on the water cireulation, which latter, even in the 
same boiler, varies with load and other factors. The heat- 
transmission factor is commonly taken to vary only with the 
velocity of the gases, but the temperature difference between 
gases and steam has undoubtedly an important effect. Even 
were a completely reliable formula available, it would still be 
impossible to determine the actual value of all the variables 
and to realize exactly the anticipated superheat. The steam 
temperature varies with the length of flame; and a higher 
temperature is reached with mechanical stoking and ash re- 
moval than when doors are opened frequently under manual 
control. Temperature and quantity of flue gases and dryness 
of steam vary considerably with the load on the boiler. 

The effect of the superheat may be controlled by dampers, 
by water cooling, or by varying the moisture content of the 
“saturated” steam. Control by dampers is used most fre- 
quently, but this is not the best system. It is true that damper 
control strikes right at the root of the matter by cutting off 
the flue gases more or less completely from the superheater, 
but the damper doors are heavy to move and require massive 
supports, also they depreciate rapidly in service. The author 
illustrates several arrangements of swinging dampers and dis- 
cusses their merits and defeets. In one good form the dampers 
are not ex posed to the hottest gases. It is generally easier to 
accommodate the dampers in water-tube boilers with vertical 
or steeply inclined tubes. Sliding dampers of refractory ma- 
terial are more durable and reliable than pivoted metal damp- 
ers in boilers with very high superheat. Bypass openings 
with refractory shutters may be used to allow more or less of 
the flue gases to escape without passing through the super- 
heater; the bypass is adjusted to give correct superheat on 
normal load. On the other hand, the use of a bypass involves 
some sacrifice of boiler efficiency even though the hotter emerg- 
ing flue gases be passed through an economizer. Any ar- 
rangement of dampers which involves providing a second gas 
path below the superheater, necessitates higher and more costly 
boiler setting and boiler house. 

The Babeock and Wileox temperature control uses the 
boiler water to cool the superheated steam to the desired tem- 
perature. This system is conveniently efficient and gives aceu- 
rate control over a wide range without wasting space. A 
3-way valve is used to determine the proportion of the super- 
heated steam that is passed through the cooling pipes in the 
boiler. The steam temperature in the superheater itself is 
unaffected by this system of contro] and should therefore not 
exceed 480 deg. to 500 deg. cent., or there will be serious risk 
of the superheater tubes being overheated and softened. Sub- 
division of the superheater and taking part of the steam out to 
a cooling pipe in the boiler before returning it to the super- 
heater, does protect the latter, but also introduces additional 
pipes, fittings, and pressure loss. 

In the Kose regulator all the superheated steam is passed 
through a bundle of cooling tubes which is automatically sub- 
merged to a greater or less extent in the boiler water so as to 
maintain any desired steam temperature. If steam be passed 
through an independent cooling drum (fed with hot feed- 
water and delivering any steam raised to the main boiler), the 
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temperature of superheat is controlled effectively and the 
cooler and boiler are both more accessible for cleaning, ete. 
In the Wedertz regulator, water from the boiler is passed 
through a cooling tube mounted concentrically in a late stage 
of the superheater. Steam raised in the cooling tube is ad 
mitted to the steam main. The superheater itself is protected 
by this device, but fitting the cooling tubes offers mechanical 
difficulties. The Steinmuller regulator bypasses part of the 


steam rising through the front header and uses it to blow 
more or less water into the steam going to the superheater. 
From 80 to 100 deg. cent. control is obtained and the super- 
heater does not exceed the temperature of the steam delivered 
In the Germaniawerft regulator, water is sprayed into the 
superheater tubes from a concentric water pipe which has a 
number of fine holes on a spiral at the base of a helical strip 
mounted between the two tubes and serving to insure thor 
ough evaporation. 

In order to prevent formation of scale deposits in the super 
heater, Walther et Cie. use for cooling the overheated steam 
only pure condensate obtained by taking part of the boiler 
steam over a miniature surface condenser through which feed 
water passes. In any case it is important that no unvaporized 
water particles be carried forward by the superheated stean 
Temperature reduction by mixing saturated with superheated 
steam is practicable only where the superleat is moderate and 
small. <A 
valve or an automatic valve may be employed. 
Section B—Electrical Engineering, vol. 21. 
no. 243, Mareh 31, 1918, pp. 86 87. 


the desired temperature decrease is 3-way hand 
(Smence 1/) 
stracts, part 0, 


STEAM TURBINE OF LARGE SPECIFIC OUTPUT AND THE EM 


PLOYMENT OF DISKS WITH SHRUNK-ON Bosses. In order to 
take care of the great volume of steam after it has expanded 
and at the same time to avoid excessive leakage losses, the last 
diameter and have 


disk of a large turbine must be of great 


long blades. The body of the disk is then subject to great 
peripheral strains and speeds, and from this point of view has 
already pretty nearly reached the limits permitted even with 
the use of the best steel available. The writer shows, however, 
that these limits of loads and speeds may be materially re 
duced by a new method of construction of the turbine disks, 
based on the use of shrinking on in hub construction. 

The 


which the last disk of the turbine delivers the desired amount 


writer starts by investigating the conditions under 


of power when rapidly rotating. While the absolute velocity 
1’ of the steam as it leaves every other disk may be high with 
out inconvenience, because the energy which it represents is 
to a large extent recovered in the next disk, this does not apply 
to the ease of the last disk, because there this velocity con- 
stitutes a loss (exhaust loss) the value of which it is well to 
know. 

Assume a turbine which delivers 15,000 hp. at 3000 r.p.m. 
with an hourly consumption of 52,500 kg. of steam per hour. 
When expanding into a vacuum of 96 per cent, which is now 
common practice, this amount of steam represents a volume of 
1,620,000 eu. m. 
handle 450 eu. m. 

Let D, 


S surface covered by the blades of the disk 


and hence the last disk of the turbine has to 
(15,885 eu. ft.) 
the average diameter of the disk in meters 


per sec. 


v = average tangential velocity of the blades 
V’ = relative velocity of steam at exhaust, Fig. 14 
V = absolute remaining velocity of steam at exhaust 
V, = axial component of V" and V. 
The condition is that S & V, = 450. 
The length of the blades cannot usefully exceed one-sixth 


of the average diameter of the disk. If this maximum value 
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be here adopted the preceding condition may be written as 
Bia Ve 860 

The ratio V,/V" depends on the shape of the blades. The 

writer considers in this connection the three values of 0.5, 0.6; 

0.7, of which the last seems to be the limit of what can be done 

Once this ratio has been selected, all that is necessary is to 


select the value of D in order to determine the velocities 




















V.. V, V and the exhaust loss [ V*/g. If we take a kilo 
ft u 
y 
! 
Vv ' 
| 
| 
Va : 
i 14 DIAGRAMS OF VELOCITIES At Exttr From Disk 
. . —_ . 
} D,,, 
2.4 
Fic. 15 GRAPHICAL REPRESENTATION OF THE MAGNITUDES 
or ExHaust LOSSES 
gram (2.2 lb.) of steam assumed to be initially at 12 kg. 


pressure and 325 deg. cent. temperature and to contain an 
amount of energy equal to 95,000 kg-m., then the quotient 
U,./95,000 represents the losses at the exhaust in percentage 
of energy initially available. The results of the computations 
carried out with various values of D,, are given in Table 3, and 
graphically expressed in Fig. 15. From these data it appears 
that it would have been good practice to give to the last disk 


of a turbine a diameter of from 2 m. to 2.2 


m. Further, with 
out making the consumption excessive D,, could be made 1.8 m. 
These values would permit the utilization in the last disk ot 
one-fourth of the total energy available and bring us to a tur- 
bine with a comparatively small number of disks, for example, 
four, if all disks are of the same diameter. 

As regards the hub C of such a disk, one must bear in mind 
that the diameter ) = 1.4 m. (Fig. 16) and that the load 
uniformly distributed over its periphery amounts to about 750 
tons due to the action of the centrifugal force on the blades 


and on the rim which encloses them. It is easy to see that 








Lo | 
to 


such loading conditions could not be applied in the ease of a 
disk rotating at 3000 r.p.m. and built up of a single forging 
—hub and blade in one piece—as is the standard practice to- 
day, because such stresses would produce an excessive fatigue 
in the metal. 
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Fig, 16 SeEcTION OF THE Lasr DIsK wirn I ES 
The writer presents, therefore, a novel solution for the 
problem of disk construction based on the employment of - 


shrunk-on collars on the hub. 

A disk with a central bore comprises a body C (Fig. 16) and 
This hub in itself is really a 
first disk of constant thickness having a low tangential velocity 


a hub M having parallel faces. 


and acting as a basis for the radial stresses developed in the 
body C. 

The body C and the hub M are usually connected by fillets 
which greatly reduce the harmful influence of reéntering 
angles, but these fillets may be made of quite small diameter 
on condition that they are located in a region of reduced stres- 
ses, it being quite easy to create such a region by a slight, 
purely local correction in the shape of the disk. 

From this the writer proceeds to the discussion of the cal- 


eulation of disks of uniform thickness. He uses a formula 
given by Anspach and Stodola, namely, 
_ 13 
j{— ah» am aa oe - 
=a 39 tas vadvnsondeans [1] 
b 7 ; 
me AF ccc csccccces [2] 
r 32 


in which t and ¢’ are respectively the radial and tangential 
stresses present in the metal at a distance r from the axis of 


. + , ca 
the disk. A = w’— is the product of the mass of a unit of 
volume of metal by the square of the angular velocity, while 
a and b are constants determined by the limiting conditions. 
8 


If r be expressed in meters and if = 800 K 100° (for 


steel), then the main stresses ¢t and t’ may be expressed in kilo- 
grams per square millimeter by the preceding equations. 
As regards disks of variable thickness, making one piece 
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TABLE 3 RESULTS OF CALCULATIONS WITH VARIOUS VALUES OF Da 
Exhaust loss for 
Dy 
Ve Va Ve 
U.o — U.6 = ().4 
| V’ V’ ie 
| Per cent Per cent Per cent 
1.4 | 220 439 7.3 17.8 $1 
1.6 251 6 9 8 1 6.5 
1.8 | 982.5 265 4 1.0 78 
-.0 at 215 2 67 2.52 96 
2.2 45.5 78 78 2.34 17 
2.4 77 49 95 2 99 9 
with the hub, their investigation is based on the use of two 


fundamental equations with three variables, these variables 
bei and the thiek- 


being, stresses ¢ and t 


tor example, the main 
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Pig. 17 SECTION OF ORDINARY DISK 
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Fic. 18S Hus oF WronG DESIGN, OF EXCESSIVE LENGTH 


ness z of the disk. Because of this, some additional arbitrary 
relation must be assumed in order to make possible the solu- 
tion of these equations. The equations are as follows: 


at t de t—t 
Ar+ 7 i « a= G8 aoe 
dr 'z ar r 
dt’ dt 5 ° 
ao nee ee (6——¢) 
ar dr r 
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The solution of the auxiliary relation is actually limited by 
the fact that our knowledge is not always sufficient to enable 
us to carry out these computations. Nevertheless a good 
many examples which may be utilized in this conection are 
found in the works of Anspach and Stodola. The trouble is 
that even if various equations make it possible to arrive at 
certain results, these results are not always equally good, and 
one has to ask oneself which of the relations is the best. 
This question is of basic importance for practical purposes 
and the writer claims to be able to make an addition to the 
fund of knowledge given by the two investigators cited above. 

A priori the best ratio is such as would at all points give 
to the two main fatigue values as nearly as possible approach- 
ing the limit F, a limit which should never be exceeded. In 
this way the utmost utilization of the metal is secured. This 
ratio is as follows: 

t—t/4=F 
and it shows that the radial fatigue (which expresses the pro- 


portional elongation) is constant and equal to the assumed 

















Fig. 19 Secrion or Disk witn Reinrorcep Hus 


limit F. The tangential fatigue, always quite small in th 
neighborhood of the hub, grows with great rapidity along the 
radius and tends toward the same value F. The comparison 
of the results thus obtained with those which follow from the 
other physical relations confirms the fact that the condition of 
constant radial fatigue leads to the selection of the highest 
values for such peripheral loads and speeds that can be actual- 

ly used. 
Let f. be the tangential fatigue of the metal at the junction 
of the body of the disk and the hub. 
4 (F —f'.)ro =p 


Lf 
= =s ¢ 


the preceding condit:.n leads to the following formule: 


If we write 
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Pic. 20) SEcTION oF DISK WITH HUB EQUIPPED WITH COLLAR 


(CURVE a 8 SHOWS FATIGUE IN COLLAR) 

It in this last equation one makes t =t’ and hence p =0, 
then, as may be proved easily, the equation reduces to the well- 
known formula of equal resistance disks, namely, 

2 1 

L—- -(r r. =U 

Zo at 
Che third item of the first member of this equation can be 
neglected under ordinary conditions, so that the equation takes 
the following practical form: 


r {3 
+A “( ¢ & 


Formule [1] and [2] on one hand, and [3] and [4] and [5] 
on the other, are sufficient for handling all numerical ex- 
amples. As a rule, a large coefficient of safety should be pro- 
vided in the selection of a value for F. 

The use of shrunk-on collars on the hub makes it possible to 
extend materially the actual limits of stresses and per‘pheral 
this the writer investigates the 


disks shown in section by Figs. 17, 19 and 20. 


velocities. To prove three 
The hubs in 
Figs. 17 and 19 are of the usual type and differ in height ac- 
cording to the radius. The hub in Fig. 20 is similar to that in 
Fig. 17, but equipped with collars which raise its volume to 
that of Fig. 19. 

All three are of the same width (100 mm.), same bore (200 
mm.) and the same speed (3000 r.p.m.). 

The writer selects for F a value of 15 kg. for the body of 
the disk, the steel used having the characteristics R = 90 kg., 
E = 60 kg., elongation 15 per cent. The fatigue in the bore 
of the hub is limited to 12.5 kg. because of the additional local 
stresses due to the presence of the key and also in view of the 
grave nature of accidents that might occur as the result of a 
erack in the hub. For the disk collars shown in Fig. 19 the 
maximum fatigue of 18 kg. would be moderate, because the 
presence of latent stresses is but hardly likely in these pieces 


of uniform thickness, and for them may be used a steel having 
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an elongation slightly lower than that of the disk and a tensile 
strength of, say, 100 kg. 

Disk Shown in Fig. 17. 
f =—t = 125. 
[2] are then found to be as follows: 


Assume that in the bore t = 0 and 
The constants a and b of Equations [1] and 
a =6.5 and b = 0.62. 
These equations give us the stresses ¢ and ?’ 
fatigues f = 


and the main 
t—t’/4 and f’ =t’ —t/4 of the hub along various 
radii. 

Only the greater of these two main fatigues is of interest, 
namely f, the value of which is given by the curve AB. At 
the periphery of the hub where r = 0 or 0.15, it is found that 
f' =8.1 kg. and t = 3.03. 

In passing now to the body of the disk, it is found that the 
cireular fibers in proximity to the hub and disk undergo the 
same elongation and are therefore subject to the same fatigue. 
The condition f, = t' — t/4 = 8.1, together with the arbitrary 
relation F = t—t'/4 = 15 kg. (straight line (D), determines 
the magnitudes of t and ?@’. 

The radial stress thus found, viz., t = 18.16 kg., must be 
equal to the stress 3.03 kg. in the hub at its periphery, and 
henee the thickness z at the origin of the body of the disk is: 

z = 100 * 3.03/ 18.16 = 16.7 mm. 


Equations {3}, [4], and [5] become then respectively: 


t = 20 — 0.276/r 


t= 20 —1.104/r 


log (zt‘) + 0.086 r° (30 —t) = 6.281 


disk 
The load permissible at the 
periphery of the disk for a radius r is 2mrzt tons (the heavy- 


These equations completely determine the and the 


tensile stresses present therein. 


line curve, unit abscissa equal to 100 tons). 

In the particular case considered above, with r = 0.7, the 
above equations give t = 19.605 kg., z = 4.71 mm., and 405 
tons as the limit peripheral load. This load is considerably 
The 
first thought would be to inerease all thicknesses in the ratio 


below the 750 tons which was thought to be necessary. 


750/405 in order to obtain the desired resistance, but a simple 
seale sketch of the hub shows that this cannot be done because 
such a sketch makes it patent that the external parts are in- 
capable of lending real support to the radial stresses in the 
Other stresses likewise limit the 
permissible length of the hub; thus one cannot with impunity 
increase indefinitely the turbine shaft, this latter being all the 
time under load and subject to rapid rotation (ep. Revue de 
Mécanique, June 1903). 

Disk Shown in Fig. 19. One might attempt, in order to in- 
crease the resistance of the hub, to increase its height in the 


disk, as shown by Fig. 18. 


radial direetion. As a matter of fact, the increase in the 
resistance amounting to about 20 per cent is secured through 
doubling the height of the hub, but increase of 
resistance is still quite insufficient and it cannot be increased 
further by employing a still higher hub. 

Disk Shown in Fig. 20. The reason why fatigue cannot be 
materially reduced by increasing the height of the hub appears 
from an examination of curve AB in Fig. 19. This is because 
the added metal does not perform any work. Its maximum 
fatigue remains between the limits 6.5 kg. and 8 kg., and does 
not exceed that due to the centrifugal force of the hub struc- 
ture itself. 

The writer had the idea of substituting for this metal, which 
is only poorly utilized, metal which would work at its maximum 
efficiency. This result can be secured by adding to the hub 
of Fig. 17 collars placed with an initial, properly regulated 
compression. (Cf. British Patent No. 11849, in the 
1917.) 


such an 


The diagram in Fig. 20 shows that since metal added 
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in the above manner is subject to a fatigue of from 12 to 18 
kg., the peripheral load which may be applied to the disk at 
the radius, equal to 0.7 m., is as high as 768 tons. 

In this case the compression stress exerted by the collar on 
the hub is 3.94 kg. and the thickness of the disk at its origin is 
31.5 mm. 

Still better results could be obtained by means of superim- 
posed collars. 

There was an impression that the present lack of certain 
special steels might hinder the construction of turbines having 
a large specific output. The preceding discussion shows, how- 
ever, that when judiciously employed, ordinary good steel is 
amply sufficient for all present needs. (La turbine a vapeur 
de grande puissance spécifique et les disques ad moyeu fretté, 
Maurice Delaporte, La Technique Moderne, vol. X, no. 3, 
March 1918, pp. 126-129, 7 figs., tpA) 


Testing Materials 


SoME EXPERIMENTS ON NoTcHED Bars, Captain Philpot 
The paper deseribes a large number of experiments, the 
primary object of which was to obtain suitable dimensions 
and shape for a round notched-bar test piece, which could be 
used in aeceptance tests on heat-treated steels in place of the 
standard square test piece. Under present conditions the 
pressure on milling and shaping machines is such that it ap- 
peared desirable, if possible, to remove the machining of 
notched-bar test pieces from such machines, and the first ob- 
ject in view when the experiments were started was to obtain 
a type of test piece which could be produced entirely by ma- 
chining in an ordinary lathe. 

Briefly put, Captain Philpot has met with considerable 
success, and a round test piece has been evolved which fulfils 
the conditions with sufficient accuracy for the purpose in view, 
the test piece being produced entirely by machining in a lathe, 
the notch being made by turning in an eecentric mandrel. This 
eccentric mandrel, however, has one disadvantage, in that it 
must turn through 360 deg., and the machining of the test 
piece takes place during but about 24 deg. of this motion. 
This objection, however, is partly overcome by mounting four 
test pieces in the mandrel, but an alternative method has been 
devised in which the notches in the round test piece ean be 
milled or shaped, in place of turning them in the eccentric 
mandrel. 

The experiments naturally carried Captain Philpot to other 
considerations than the mere round test piece, and the follow- 
their 


ing conclusions which he came to indicate fairly well 


nature: 


1 Round test pieces (of types illustrated in the original 
paper) are sufficiently good approximations to the standard 
square test piece for use in acceptance tests on steel where 
facilities for machining the square test piece are lacking or 
insufficient. 

2 Notched-bar test pieces, with relatively large radii at the 
roots of the notches, are insensitive, and are therefore unsatis- 
factory. 

3 The tensile test, even where an extensometer is used, does 
not give any satisfactory criterion for detecting the condition 
of the material, which gives low values on the notched-bar 
tests. 

4 The made on a 
machine, is not essentially an impact test. 

5 The noteched-bar test may be made in either the Charpy or 
the Izod pendulum machines, and should give similar values 


notched-bar test, pendulum testing 


except for very tough specimens. This similarity could prob- 
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ably be increased even for the higher values if the span for 
the 10-mm.-sq. test pieces were made 44 mm. instead of 40 
mm., or the length of the Charpy specimen reduced, so that 
the specimens which were not entirely broken through were 
bent to the same ineluded angle as in the Izod machine. 

A point of importanee brought out in the discussion was the 
view of the practical man of the value of the impact test. 
The matter was first raised by Commander Jenkins, who con- 
tended that the impact value of a steel has no direct value in 
designing, for instance, a crankshaft, and that we do not un- 
derstand the relationship between elongation and impact value 
in regard to the factors which really govern the strength and 
He thought 
it possible that elongation was some index of the fatigue range, 
and that probably the Izod figure was some indication of the 
rate at which minute eracks will extend in the shaft. At the 
same time he thought it was safe to assume that a high Izod 


the useful properties of a steel in a crankshaft. 


test had a value. 

Dr. T. E. the National 
Physical Laboratery during the past four or five years in 
which failure had oceurred through faulty heat treatment, 
were shown definitely by the impact test. He think 


the mere fact that one only had a lathe need prevent the use 


Stanton said that the few eases at 


did not 


ot the square test piece, and he sketched a device used at the 
National Physical Laboratory which enabled square specimens 
to be prepared by boy labor in twenty minutes. 

Mr. H. W. Dickenson ealled attention to the fact that the 
bulk of Captain Philpot’s work was with nickel-chrome steels. 
That fact should be borne in mind, because the impact test 
did not, in the same precise way, pick out the undesirable vari- 
ations in the heat treatment when dealing with carbon steel 
as it did with nickel-chrome steels. His firm used the round 
test piece, and in the test house and workshops a preference 
was expressed for it. It was found to be easier to machine 
and easier and quicker to make. However, the trouble was 
that the impact test did not enable us to tell from the micro- 
structure the quality of the steel. Take a piece of nickel- 
chrome steel, oil-harden it at 1000 deg. cent., temper it at 620 
deg., and quench in water; take another piece of steel from the 
same bar and oil-harden it at 800 deg., quench at 620 deg., 
and very slowly cool, and very different results would be 
obtained. Most of them, a few years ago, would have said the 
second piece would give a good steel and the first one not, 
but the Izod test would give, say, 50 ft-lb. for the first one, 
while the seeond one, which gave a beautifully fine grain strue- 
15 ft-lb. 
explain what it was that caused the difference, although he had 


ture, would show about He would not attempt to 


a feeling that it was connected with the bonding between the 
crystals. 
Mr. A. 


piece was any improvement on the standard square piece from 


A. Remington did not think the author’s round test 


the point of view of enabling the properly heat-treated speci- 
He did not 
So far as 


men to be sorted from the improperly treated one. 
think the round test piece was easier to machine. 
the value of the test piece was concerned, he contended that 
it represented the testing of materials under abnormal condi- 
tions. While all engineering structures had shoulders and 
corners, they were not usually designed so that they ripped 
What it was desirable to know was 
the sort of notch or shoulder that could be put with safety in 
a material of a known tensile strength without risk and failure 
by fracture or fatigue. While the notched-bar test gave some 
information, the correlation between it and what the designer 


right across at one blow. 


might safely put in was not very ebvious to him. 
Mr. T. Flather agreed with the views put forward by Mr. 
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Remington. He had always felt that as far as possible phys 
ical tests should follow the definite requirements of the eng: 
neer and the designer; the notched-bar test, whatsoever its 
form, did not do so. What was there to prevent the adoptior 
of an impact test piece which, while it had no notch on it, 
approximated very nearly to some of the things that were 
required in engineering practice? 

Dr. W. H. Hatfield, speaking on the same point, said that 
if the tests were applied to carbon as to nickel steels, the 
carbon brittle. Clearly, 
there was an explanation, and the obvious one was that a steel 


steels would be shown to be very 
of 10 ft-lb., provided its elastic limit, yield, maximum stress, 
reduction of area anc 


brittle steel. 


elongation were all right, was not a 
He would undertake to fly to Paris and back 
next week in an aeroplane that had a crankshaft with an im- 
The fact 
tonnages of steel used for the most vital purposes had values 


pact value not exceeding 10 ft-lb. was that large 
which would shock some people, vet these steels were faith- 
fully fulfilling their functions under most stringent condi- 
tions; hence they could not be brittle. He had examined many 
failures, and had met with steels that had failed badly which 
had an impact value of 60 ft-lb. 
(British), read on 
abstracted through The Engineer, vol. 125, no. 3251, 


1918, p. 338, eA) 


(Paper before Society ot 
April 10, 1918 
April 19, 


Automobile Engineers 


Thermodynamics 


Heat TRANSFER IN INSULATION, H. Harrison. R: 
vol. 53, no. 4, April 1918, pp 


frigerat- 


ing World, 11-14, 2 figs., 2 


tables. 
Varia 

THE ENGINEER IN THE NEw Democracy, George C. Whip 
ple. Journal of the Boston Society of Civil Engineers. vol. 5, 


no. 4, April 1918, pp. 143-162. 


WitH Rererence TO Its Use IN 
ENGINE DesiGn, F. Leigh Martineau. The Automobile Engi- 
neer, vol. 8, no. 113, April 1918, pp. 103-111, 24 figs 


NOMOGRAPHY SPECIAL 


Charts 
CHART FOR DETERMINING THE Cost OF BeLt Suie. Metal- 
lurgical and Chemical Engineering, vol. 18, no. 8, April 15, 


1918, p. 426. 
CHART FOR THE DETERMINATION OF DIAMETER, VELOCITY 
Loss oF Heap 1n Pipes. Engineering and Mining Journal, 


vol. 105, no. 15, April 13, 1918, p. 684. 


IND 


CHART SHOWING PENETRATION OF CARBON, Howard Ensaw 
American Machinist, vol. 48, no. 18, May 2, 1918, p. 756 


THERMAL EFFICIENCIES AND Water Rate or TURBINES 
WITH DIFFERENT STEAM PRESSURES, AND METHOD OF ASCER- 


CAPITALIZED VALUE OF 


TAINING SAVING POSSIBLE WITH 
HicHer Stream Pressures, J. T. Foster. Electrical World, 


vol. 71, no. 19, May 11, 1918, p. 977, 2 charts. 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c compara- 
tive; d descriptive; e experimental; g general; h historical; 


m mathematical; p practical; s statistical; ¢ theoretical. Ar- 
ticles of especial merit are rated A by the reviewer. Opinions 
expressed are those of the reviewer, not of the Society. The 


Editor will be pleased to receive inquiries for further informa- 
tion in connection with articles reported in the Survey. 











LIBRARY NOTES AND BOOK REVIEWS 


RTICLES of interest from the Library of the four Founder Societies, selected list of accessions 
during the month, and reviews of books of special importance prepared by members of the 


A.S.M.E. and others particularly qualified. 


Recent Gifts to the Engineering Societies 
Library 


URING the past twenty years the Westinghouse Electric 

& Manufacturing Company and the General Electric 
Company have collected a valuable library of some nine thou- 
sand volumes on electricity. The collection was intended espe- 
cially for use in patent searches, and is particularly rich in 
patent material. Files of all the principal patents relating 
to electric light and power issued by America, England, France 
and Germany are present, together with copies of the patents 
owned or controlled by the two companies. Another feature, 
and one of unusual value, is a series of volumes containing the 
records of the important adjudicated patent causes of these 
companies and their predecessors during the past. twenty-five 
vears, and forming a storehouse of electrical history. There 
are also files of about one hundred electrical periodicals. 

It is a pleasure to announce that this collection has now 
been presented by the owners to the Engineering Societies 
Library. This gift, which was arranged through Mr. Charles 
A. Terry, Vice-President, Westinghouse Electric & Manufac- 
turing Company, and Mr. Charles Neave, Counsel, General 
Electrie Company, was made with the thought that the collec- 
tion would be useful to many engineers if housed in an easily 
accessible situation. It is an unusually valuable accession, for 


which the Library authorities are deeply grateful. The books 
have been transferred to the Engineering Societies Library, 
where they may now be consulted. 

During April Mr. Jesse M. Smith presented nearly four 
hundred volumes and pamphlets selected from his private 
library, consisting of engineering periodicals and of records 
of patent causes with which Mr. Smith has been connected. 

Mr. Putnam A. Bates has presented large portfolios con- 
taining a set of the drawings for the New York City fire-alarm 
system, which will prove interesting to engineers. 

Dr. F. H. Newell has collected and presented a number of 
interesting publications relating to the Council of Engineering 
Societies on National Public Works, which was active in at- 
tempting to reform the policy governing the conduct of public 
works in this country during the eighties. 

Space forbids the mention of many other gif's, but these 
have in nearly every case been of decided value to the Library, 
and have been appreciated also as evidence of friendly interest 
in its success. It is hoped that every member will bear the 
needs of the Library in mind and present from time to time 
any new or old engineering material which he can spare. Gen- 
eral cooperation will bring to its shelves much scattered mate- 
rial which cannot be obtained in any other way. 

Harrison W. CRAVER, 
Director of Library. 


BOOK REVIEWS AND NOTES 


Kinematics of Machinery. A Text-Book on Mechanisms and Their 
Properties, with Many Practical Applications for Engineers and for 


Students in Technical Schools. By Arthur Warner Klein, M.E. 
McGraw-Hill Book Co., Inc., New York, 1917. Ist ed. Cloth, 
6x9 in., 227 pp., 120 figs. and 7 folding plates. $2.50. 


The first thirty-four pages of this book present the 
elementary ideas about motion, and the construction and opera- 
tion of mechanism. Chapter IV explains the construction of 
displacement diagrams; Chapters V, VI and VII, constituting 
seventy-four. pages, discuss the graphical determination of 
velocities; Chapters VIII, IX and X, of fifty pages, present 
graphical methods for finding accelerations. Chapter XII 
takes up the problem of force and mass reduction, that is, the 
determination of a mass assumed as concentrated at a given 
point in the mechanism which shall give an energy condition 
for the system equivalent to that existing before the mass was 
concentrated. 

Appendix A elaborates a mathematical criterion for de- 
termining if an assemblage of links is a mechanism or not. 
Appendix B shows how to determine velocities and accelera- 
tions by polar diagrams. 

The book presents the subject of kinematics of machinery 
trom a mathematical rather than from the engineering stand- 
point. The author has elaborated very completely the instant- 
center method of analysis, reaching a culmination in its ap- 
plication to governor-gear problems. This, of course, is a 
very narrow field, and as all useful mechanism tends toward 
simplicity rather than complexity, most of its problems can be 
solved with quite elementary analysis. Much of what is con- 
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tained in the book was presented thirty years ago by Burmester 
in his Lehrbuch der Kinematik, but as the author says in his 
preface, “the study of mechanism has always been a fascinat- 
ing one for mechanical engineers,” and we believe the real 
student of mechanism will find some stimulus here in reviewing 
his old ideas in the light of the original contributions of the 
author. 


Auton L. SMITH. 


Mechanical Laboratory Methods. 
chines in the Mechanical 
By Julian C. Smallwood, 


The Testing of Instruments and Ma- 
Engineering Laboratory and in Practice 
M.E., Fellow, Johns Hopkins University, 
Mem.Am.Soc.M.E. D. Van Nostrand Co., New York, 1918 
edition, revised and enlarged. Flexible cloth, 5x7% in., 
114 illustrations. $3 net. 


Second 


399 pp., 


A second edition of this compact work on the broad prin- 
ciples of experimental apparatus and methods having been 
called for, the author has taken the opportunity afforded to 
make certain additions to the text. These include matter on 
the testing of condensers, feedwater heaters, ammonia absorp- 
tion and compression refrigerating systems, and the horse- 
power output of electric motors; steam and ammonia tables, 
a Mollier diagram and tables of areas of circles, four-place 
logarithms and densities of water. The section on instruments 
has been enlarged to comprise recording apparatus, the treat- 
ment of valve setting and steam-engine testing has been ex- 
tended and improved, and a section on hygrometry has been 
added. In the previous edition there appeared in print for the 
first time descriptions of a number of testing methods, among 
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them being a method of setting the slide valve by the Bilgram Artificial Dye-Stuffs. By Albert R. J. Ramsey and H. Claude Weston 
: : ‘ . Their Nature . ac e. an laos . > ttor ‘o.. Ne 
diagram, the application of the method of least squares to ; a en Se, 6 > oe P . 
York, 1917 Cloth, 6x9 in., 212 pp., 24 illus. $1.60 


indicator-spring calibration, methods originated by the author 
for testing indicator-drum motion and reducing wheels, ete. 


Finding and Stopping Waste in Modern Boiler Rooms. © ympiled by 


George H. Gibson, Mem.Am.Soc.M.E assisted by Capt Percy 8 
Lyor Jun.Am.Soc.M.E Harrison Safety Boiler Works, Philadel- 
phia, Pa 1918 Linen, 4%x7 in., 279 pp., 213 illustrations $1 net 


This valuable and timely reference manual, designed “ to 
aid the owner, manager and boiler-room operator in securing 
and maintaining plant economy,” is a compilation of state- 
ments, tables and charts from a wide variety of sources, among 
which are the Transactions of the Society, the publications 
Mines 


work is 


Bureau of and the files of technical 


The 


respectivels with fuels, combustion, heat absorption, boiler et 


of the U. S. 


periodicals. divided into five sections dealing 


ficiency and boiler testing, and boiler-plant proportioning and 


management. It is stafed that only such material as is sup 


ported by the results of experiments and tests has been 


selected, and that statements of different authorities have been 
checked 


earetully compared and each source of information 


against others. 


Efficiency 


Methods. B M. McK ’ M.A i A. I Vick 5 
Eng Cc} D. Van Nostrand Co New York, 1917 Cloth x7 ir 
rations $1.50 net 


A bret but reasonably comprehensive statement of the 


principles and aims of modern American methods of shop 


management, which the authors believe should be brought to 
the attention of all those with position and influence in British 
The from 


authoritative literature on the subject and from observation 


industry. information given has been obtained 
of the Taylor system in operation, and the book is written 
from the standpoint of those who have worked under that 
system and have been very favorably impressed with its ef 


fectiveness. 


Theories of Energy. By Horace Perr G. P. Putnam’s Sons, N 
York and London, 1918. Cloth, 5x74 it 1 pp., 4 diagrams 
$1.75 net 

During the past twenty years the author has made a stud) 
of the various manifestations of energy, and the results of his 
thoughts and investigations are set forth in this book. A new 

theory of eolor is advanced which, it is stated, clears up a 

number of points not previously understood. 


Agricultural Bacteriology. By H. W. Conn 3rd ed Revised by H. J 
Conn A Study of the Relation of Germ Life to the Farm with 
Laboratory Experiments for Students Microorganisms of Soil, Fer- 


tilizers, Sewage, Water, Dairy Products, Miscellaneous Farm Prod- 


Plants P. Blakiston’s Son 


Cloth, 6x8 in., 357 pp., 63 


ucts and of Diseases of Animals and 
& Co., Philadelphia 
illus $2 


(copyright 1918 


The third edition has been brought up to date by the in- 
clusion of the advances in bacteriological knowledge since the 
previous edition. 


Aircraft Mechanics Handbook. By 
tion of 


Fred H. Colvin Ist ed. A Collec- 


Facts and Suggestions from Factory and Flying Field to 
Assist in Caring for Modern Aircraft McGraw-Hill Book Co., 
Inc., New York, 1918. Flexible cloth, 5x7 in., 492 pp., 193 illus., 28 
tables $3 


A manual of the best practice in inspecting, adjusting and 
repairing airplanes, prepared for use by the machinists and 
riggers who are now being trained. Describes the construction, 
erection and testing of the planes, the various engines in use 
and the methods of caring for them. An account of the Cana- 
dian training camp at Borden is also given. Useful tables and 
a glossary are included. 


A brief introductory work on the artificial dye-stuff indus- 
try, written for students and business men with little knowl- 


edge of organic chemistry, in which the industrial processes 


of the manufacture of dyestuffs and the nature of the sub- 

stances used are explained at some length. 

Aviation Chart. By Victor W. Page. Location of Airpla r Plan 
Troubl Made Eas The Norman W. Henley Pub New 
Yor) 418 Paper 32x46 in $.59 


A large chart outlining all parts of a typical airplane power 
plant, showing the points where trouble is apt to oceur and 


suggesting remedies for the common detects. Intended espe- 


cially for aviators and aviation mechanics on school and field 
duty. 
Coal Gas Residuals. iy | lerick H. Wagner nd ed Revised and 
MeGraw-H Book Co I New York 18 Clott <9 
244 { i 12 pl. (10 folded), 7 diag 2 ta $2.5 


The chief additions to this edition diseuss the process or tar 
distillation and tar products, and give further information o 
the product derived from spent oxide, the production of nit 
acid, naphthalene, benzol and toluol. A chapter on the mal 


facture ot sulphuric acid from spent oxide has also been added, 


and the typographical errors in the first edition have b 
corrected 
Cold Drawn Steel. | y I Dra Ss 3a 
\ g Rour Flat Hexag i Squa Veig 1 ] 
Pla M sion Tat o I - yf 
VV rT} I Dra St ( Ma ) 


Instead of giving only the weight per foot of steel bars of 
various sizes, this book gives the totals for bars of all the 


usual lengths in feet. A number of other useful tables are 


added. 


Complete List of Base Prices, Differentials and Extras on Iron, Steel 
and Non-Ferrous Products. Fixed under Government Supervision 
Penton Publishing Co., Cleveland (copyright 1918 Paper x3 
42 pp $2 


A convenient summary of the Government prices. Prepared 
by the Iron Trade Review and presented to subscribers to that 


journal. 


Creating Capital. By Frederick L. Lipman Money-Making as a Alr 
Business Houghton Mifflin Co., New York, 1918 Cloth, 5x7 
71 pp., $0.7 


Higher Education and Business Standards. By Willard Eugene Hot 
kiss Houghton Mifflin Co., New York 
pp. $1 

I 


1918 Clot! OKT fs 199 


Two essays delivered at the University of California on the 
Weinstock Foundation, established for the discussion of the 
various phases of the moral law in its bearing on business 


life under the new economic order. 
Electrical Measurements. By O. J. Bushnell and A. G. Turnbull A 
Practical Handbook Covering the Design and Construction of Meas- 
uring Instruments and their Uses in Measurement of Current, Re- 
sistance, and Commercial Power, with Special Reference to Watt- 
Maximum Demand Meters. American Technical Society 
1914 Cloth, 6x8 in., 171 pp., 139 illus., 2 pl $1 


hour and 


Chicago 
The authors’ aim has been to supply an adequate deserip- 
tion of the instruments and methods used for the measurement 
of electrical energy, and to show by diagrams exactly how 
meters should be connected under all conditions. 


Electrodynamic Wave-Theory of Physical Forces. By T. J. See. Ar 


nouncing the Discovery of the Physical Cause of Magnetism, of 
Electrodynamic Action, and of Universal Gravitation Vol. 1, Bul- 


letins 1 to 6 inclusive. Thomas P. Nichols & Son Co., Lynn, Mass, 


1917 Paper, 10x12 in., 158 pp., 21 diag., 4 pl 1 chart, 6 tab 
(1 folded). $5 


In these bulletins Dr. See presents his hypothesis that mag- 
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netism, electrodynamic action and universal gravitation are 
due to waves propagated with the velocity of light through the 
free ether and at slower rates through solid masses. The 
author believes that his investigations have finally solved the 
problem of the nature and mode of propagation of physical 
torces. 

Field Artilleryman’s Guide. 3-in. Gun, 4.7- and 6-in. Howitzer Pre- 
pared by the Officers of the 108th (2d Pa.) Field Artillery 2d 
revised ed P. Blakiston’'s Son & Co., Philadelphia (copyright 
1918) Cloth, 4x7 in., 381 pp., 108 illus., 3 pl., 31 tab $1.75 

A pocket guide intended to serve the immediate needs of 
field artillerymen in the United States Army by presenting the 
tundamentals of their duties. 


Forging. By John Jernberg Manual of Practical Instruction in Hand 
Forging of Wrought Iron, Machine Steel, and Tool Steel; Drop 
Forging; and Heat Treatment of Steel, Including Annealing, Hard- 
ening and Tempering. American Technical Society, Chicago, 1917 
Cloth, 6x8 in., 131 pp., 206 illus., 2 pl., 3 tab $1. 

A concise account, intended primarily for students. De- 
scribes the methods and tools used in hand forging, as well 
as the usual shop practice in hardening, annealing and temper- 


ing steel. 


Galvanizing and Tinning. By W. T. Flanders A Practical Treatise 
on the Coating of Metal with Zinc and Tin by the Hot Dipping, 
Electro Galvanizing, Sherardizing and Metal Spraying Processes, 
with Information on Design, Installation and Equipment of Plants. 
David Williams Co., New York, 1916. Cloth, 6x9 in., 350 pp., 142 
illus., 3 charts, 5 tab. $4. 

Diseusses the various processes in a practical way, deserib- 
ing the machinery, materials and operations in detail. In- 
tended as a guide in the installation and operation of galvaniz- 
ing and tinning plants. 


Handbook of Hydraulics for the Solution of Hydraulic Problems. By 
Horace William King. Ist ed. McGraw-Hill Book Co., New York, 
1918. Flexible cloth, 4x7 in., 424 pp., 91 illus., 112 tab., 2 dia- 
grams, $3. 

The author has attempted to simplify the work of the 
hydraulic engineer by studying critically the empirical 
formule which have been devised and selecting those which 
are of value. These are presented with a description of their 
limitations and- are accompanied by the necessary tables of 
coefficients. The twofold purpose of securing an accuracy 
consistent with the best experiments and of simplifying cal- 
culations has been kept in mind throughout the book. 


Internal-Combustion Engine Manual. By F. W. Sterling. 4th ed. R. 
Beresford, Washington, 1917. Cloth, 6x10 in., 168 pp. 2. 

This manual, representing the course on internal-combustion 
engines given at the U. 8S. Naval Academy, has been rewritten, 
enlarged and brought up to date. It now covers the theory 
and practice of these engines without including mathematical 
demonstrations and formule. Particular attention is given to 
the engines used by the Navy and to aviation engines. 

Manual of Military Aviation. By Hollis Leroy Muller. Prepared for 
the use of Personnel of Aircraft Troops of the Army, National 
Guard and Reserve Corps; Members of Military Training Camps; 


and Airmen in General. George Banta Publishing Co., Menasha, 
Wis. (copyright 1917). Cloth, 5x8 in., 308 pp., 38 illus. $2.50. 


Contains the theoretical information necessary for efficient 
military aviation service. Intended for use as a textbook and 
as a reference work. 





Machine Shop Practice. By William B. Hartman. D. Appleton & Co., 
New York, 1917. Cloth, 5x7 in., 247 pp., 141 illus., 4 pl., 10 tab. 
$1.10. 

A presentation of the elementary principles of machine-shop 
practice, intended for the instruction of beginners. Mathe- 
matical caleulations are confined to the use of simple arith- 
metic. 


THe Journat 


Am.Soc.M.E. 

Mechanics of the Household. By E. S&. Keen: A Course of Study De- 
voted to Domestic Machinery and Household Mechanical Appli- 
ances McGraw-Hill Book Co., New York, 1918 Cloth, 6x8 in., 


391 pp., 273 illus., 11 tab $2.50 
This book is intended to be a presentation of the physical 
principles and mechanism employed in the equipment that has 
been developed for domestic convenience. Equipment for 
heating, ventilating, water supply, sewage disposal, lighting, 
ete., is deseribed. 
Metallurgical Calculations By Joseph W Richards 
300k Co., Inc., New York, 1918 Cloth, 7x10 in., 698 


McGraw-Hill 


pp., tab. $5 
A convenient one-volume edition of the work, in which 
errors occurring in earlier ones have been corrected and new 


physical and chemical data have been added. 


Power Stations and Transmission. By George C. Shaad A Compre- 
hensive Treatise on Electric Power-Station Equipment, Design and 
Management, and the Erection and Maintenance of Proper Trans- 
mission Lines American Technical Society, Chicago, 191 Cloth, 
6x8 in., 180 pp., 50 illus., 3 pl 10 tab $1 

Presents concisely the important features of the topic. The 


treatment is largely descriptive and non-mathematiecal. 


The Principles, Operation and Products of the Blast Furnace. By J. E 
Johnson, Jr., Ist ed McGraw-Hill Book Co., New York 1918 
Cloth, 6x9 in., 551 pp., 173 illus., 23 tab $5 

A thorough, detailed discussion of the operation of the blast 
furnace, including both the theoretical principles and the praec- 
tice of the present day. Completes the author's treatise on 
the manufacture of pig-iron, begun in his work entitled Blast 

Furnace Construction. 

The Principles of Sanitary Tactics. By Edward Lyman Munson A 
Handbook on the Use of Medical Department Detachments and 
Organizations in Campaign George Banta Publishing Co Me- 
nasha, Wis. (copyright 1917) Cloth, 5x8 in., 305 pp., 13 maps, in- 
cluding two folded maps in cover $2.15 

The author’s desire has been to provide a text book which 
will standardize the methods of instructing line and medical 
officers in the tactical use of the sanitary service with troops 
in campaign, and will also give a thorough grounding in the 
fundamentals of sanitary tactics as a whole. 

Radio Telephony. By Alfred N. Goldsmith... The Wireless Press, Inc., 
New York (copyright 1918). Cloth, 6x9 in., 247 pp., 226 illus. $1.25 


The author has attempted in this work to give a full de- 
scription of present methods of radio telephony and of the 
various types of apparatus employed. The first systematic 
exposition of the subject to appear since 1907. 

The Science of Management. By Frederick A. Parkhurst Published 


by the Author, Cleveland (copyright 1918) Cloth, 6x9 in., 203 pp., 
7 tab $3. 


A textbook prepared to accompany the author’s course of 
thirty lectutes, delivered during 1917-18 at the Cas» School 
of Applied Science. 

A Short Handbook of Oil Analysis. By Augustus H. Gill. 8th ed., re- 
vised. J. B. Lippincott Co., Philadelphia, (copyright 1918) Cloth, 
5x8 in., 209 pp., 9 illus. 

This well-known manual is designed to provide a concise 
account of the methods of applying the usual physical and 
chemical tests to oils. The eighth edition has been revised, 
descriptions of some new forms of apparatus included and 
some minor tests and new methods added. 


Technical Mechanics. By Edward R. Maurer. Statics and Dynamics. 
4th ed., revised and enlarged. John Wiley & Sons, Inc., New York, 
1917. Cloth, 6x9 in., 381 pp., 178 illus. $2.50. 

A theoretical mechanics written for students of engineering, 
m which each subject discussed has a direct bearing on some 
engineering problem. The book thus differs from those com- 
monly called theoretical mechanics, and is, on the other hand, 
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dissimilar to books commonly entitled applied mechanics. The 
fourth edition has in addition 176 more problems and the 
modification of the articles on axle reactions, efficiency of 
machines, hoists, gyrostats kineties of plane motion, rolling 
resistance, kinetics of a body with a fixed point, and the 
dynamics of any motion of a rigid body. 

Text Book of Advanced Machine Work. 


Revised and enlarged 


By Robert H. Smith 
Prepared for Students in Technical 


4th ed. 
Manual 
rraining, and Trade Schools, and for the Apprentice and Machinist 
n the Shop Industrial Education Book Co 
680 illus 44 tab $3 


(copyright 
1916) Cloth, 5x8 in., 648 pp., 


A continuation of the author’s Principles of Machine Work. 
This volume treats of engine-lathe work, drilling and boring 
machines, grinding, planing, milling, gear cutting and tool 


making. Careful explanations are given in each case. 


War Administration of the Railways in the United States and Great 
Britain. By Frank Haight Dixon and Julius H 
negie Endowment for International Peace 


Parmelec 
Division of Ex 

Studies of the War Oxford 
Paper, 7x10 in 155 py $1. 


Car- 
onomics 


and History Preliminary Economik 


University Press, New York, 1918 
An account of the methods used in the two countries and of 
the results achieved prior to December, 1917, during the period 
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when the American railways were voluntarily cooperating with 
each other. The authors present a simple narrative, without 


attempting to draw conclusions. 


War-Time Control of Industry. The Experience of England By 
Howard L. Gray The Macmillan C« New York, 1918 Cloth, 
x8 ix 07 pp. $1.75 


A summary of the development and status of governmental 
control of industry in Great Britain, arranged to show its sue- 
cessive stages. Part of the information was collected for the 
Commercial Economy Division of the Council of National De- 
fense. The book concludes with a comparison of English and 


American experience. 


The Petroleum and Natural Gas Register. A Directory f the Petro- 
eum and Natural Gas Industries in the United State Canada and 
Mexico rhe Oil Trade Journal, New York, 1917-1918 ( th, 9x12 
r 48 pr $12 


This work is based on statements made by officials of the 
companies listed, and gives the usually needed information as 
to properties, capital stock, officers, ete. The price includes 
an annual subseription to the Oil Trade Journal, in each issue 


of which supplemental data are to be published. 
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netism, electrodynamic action and universal gravitation are 
due to waves propagated with the velocity of light through the 
free ether and at slower rates through solid masses. The 
author believes that his investigations have finally solved the 
problem of the nature and mode of propagation of physical 
torces. 


Field Artilleryman’s Guide. 3-in. Gun, 4.7- and 6-in. Howitzer. Pre- 


pared by the Officers of the 108th (2d Pa.) Field Artillery 2d 
revised ed P. Bilakiston’s Son & Co., Philadelphia (copyright 
1918) Cloth, 4x7 in., 381 pp., 108 illus., 3 pl., 31 tab. $1.75 


A pocket guide intended to serve the immediate needs of 
field artillerymen in the United States Army by presenting the 
fundamentals of their duties. 


Forging. By John Jernberg. Manual of Practical Instruction in Hand 
Forging of Wrought Iron, Machine Steel, and Tool Steel; Drop 
Forging; and Heat Treatment of Steel, Including Annealing, Hard- 
ening and Tempering. American Technical Society, Chicago, 1917 
Cloth, 6x8 in., 131 pp., 206 illus., 2 pl., 3 tab. $1. 

A concise account, intended primarily for students. De- 
scribes the methods and tools used in hand forging, as well 
as the usual shop practice in hardening, annealing and temper- 


ing steel. 


Galvanizing and Tinning. By W. T. Flanders A Practical Treatise 
on the Coating of Metal with Zinc and Tin by the Hot Dipping, 
Electro Galvanizing, Sherardizing and Metal Spraying Processes, 
with Information on Design, Installation and Equipment of Plants 
David Williams Co., New York, 1916. Cloth, 6x9 in., 350 pp., 142 
illus., 3 charts, 5 tab. $4. 

Discusses the various processes in a practical way, deserib- 
ing the machinery, materials and operations in detail. In- 
tended as a guide in the installation and operation of 
ing and tinning plants. 
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Handbook of Hydraulics for the Solution of Hydraulic Problems. By 
Horace William King. ist ed McGraw-Hill Book Co., New York, 
1918 Flexible cloth, 4x7 in., 424 pp., 91 illus., 112 tab., 2 dia- 
grams $3 

The author has attempted to simplify the work of the 
hydraulic engineer by studying critically the empirical 
formule which have been devised and selecting those which 
are of value. These are presented with a description of their 
limitations and- are accompanied by the necessary tables of 
coefficients. The twofold purpose of securing an accuracy 
consistent with the best experiments and of simplifying cal- 
culations has been kept in mind throughout the book. 


Internal-Combustion Engine Manual. By F. W. Sterling. 4th ed. R. 
Beresford, Washington, 1917. Cloth, 6x10 in., 168 pp $2 
This manual, representing the course on internal-combustion 
engines given at the U. S. Naval Academy, has been rewritten, 
enlarged and brought up to date. It now covers the theory 
and practice of these engines without including mathematical 
demonstrations and formule. Particular attention is given to 
the engines used by the Navy and to aviation engines. 
Manual of Military Aviation. By Hollis Leroy Muller. Prepared for 
the use of Personnel of Aircraft Troops of the Army, National 
Guard and Reserve Corps; Members of Military Training Camps; 


and Airmen in General. George Banta Publishing Co., Menasha, 
Wis. (copyright 1917). Cloth, 5x8 in., 308 pp., 38 illus. $2.50. 


Contains the theoretical information necessary for efficient 
military aviation service. Intended for use as a textbook and 
as a reference work. 





Machine Shop Practice. By William B. Hartman. D. Appleton & Co., 
New York, 1917. Cloth, 5x7 in., 247 pp., 141 illus., 4 pl., 10 tab. 
$1.10. 


A presentation of the elementary principles of machine-shop 
practice, intended for the instruction of beginners. Mathe- 
matical caleulations are confined to the use of simple arith- 
metic. 


Tue JourNat 


Am.Soc.M.E. 

Mechanics of the Household. By E. S. Keene A Course of Study De- 

voted to Domestic Machinery and Household Mechanical Appli- 

ances McGraw-Hill Book Co., New York, 1918 Cloth, 6x8 in., 
391 pp., 273 illus., 11 tab $2.50 


This book is intended to be a presentation of the physical 
principles and mechanism employed in the equipment that has 
been developed for domestic convenience. Equipment for 
heating, ventilating, water supply, sewage disposal, lighting, 
ete., is deseribed. 


Metallurgical Calculations By Joseph W. Richards 
Book Co., Inc., New York, 1918 Cloth, 7x10 in, 698 


McGraw-Hill 
pp tab. $5 


A convenient one-volume edition of the work, in which 
errors occurring in earlier ones have been corrected and new 


physical and chemical data have been added. 


Power Stations and Transmission. By George C. Shaad A Compre- 
hensive Treatise on Electric Power-Station Equipment, Design and 
Management, and the Erection and Maintenance of Proper Trans- 
mission Lines American Technical Society, Chicago, 1917 Cloth, 
6x in., 180 pp., 50 illus ip 10 tab $1 

Presents concisely the important features of the topic. The 


treatment is largely descriptive and non-mathematical. 


The Principles, Operation and Products of the Blast Furnace. By J. E 
Johnson, Jr Ist ed McGraw-Hill Book Co., New York 1918 
Cloth, 6x9 in., 551 pp 173 illus., 23 tab $5 

A thorough, detailed discussion of the operation of the blast 
furnace, including both the theoretical principles and the prac- 
tice of the present day. Completes the author's treatise on 
the manufacture of pig-iron, begun in his work entitled Blast 

Furnace Construction. 

The Principles of Sanitary Tactics. By Edward Lyman Munson A 
Handbook on the Use of Medical Department Detachments and 
Organizations in Campaign George Banta Publishing Co Me- 
nasha, Wis. (copyright 1917) Cloth, 5x8 in., 305 pp., 13 maps, in- 
cluding two folded maps in cover $2.15 

The author’s desire has been to provide a text book which 
will standardize the methods of instructing line and medical 
officers in the tactical use of the sanitary service with troops 
in campaign, and will also give a thorough grounding in the 
fundamentals of sanitary tactics as a whole. 

Radio Telephony. By Alfred N. Goldsmith The Wireless Press, Inc., 
New York (copyright 1918) Cloth, 6x9 in., 247 pp., 226 illus. $1.25 

The author has attempted in this work to give a full de- 
scription of present methods of radio telephony and of the 
various types of apparatus employed. The first systematic 

exposition of the subject to appear since 1907. 

The Science of Management. By Frederick A. Parkhurst Published 


by the Author, Cleveland (copyright 1918) Cloth, 6x9 in., 203 pp., 
7 tab $3 


A iextbook prepared to accompany the author's course of 
thirty lectutes, delivered during 1917-18 at the Cas» School 
of Applied Science. 

A Short Handbook of Oil Analysis. By Augustus H. Gill. 8th ed., re- 
vised. J. B. Lippincott Co., Philadelphia, (copyright 1918). Cloth, 
5x8 in., 209 pp., 9 illus. 

This well-known manual is designed to provide a concise 
account of the methods of applying the usual physical and 
chemical tests to oils. The eighth edition has been revised, 
descriptions of some new forms of apparatus included and 
some minor tests and new methods added. 








Technical Mechanics. By Edward R. Maurer. Statics and Dynamics. 
4th ed., revised and enlarged. John Wiley & Sons, Inc., New York, 
1917. Cloth, 6x9 in., 381 pp., 178 illus. $2.50. 

A theoretical mechanics written for students of engineering, 
im which each subject discussed has a direct bearing on some 
engineering problem. The book thus differs from those com- 
monly called theoretical mechanics, and is, on the other hand, 
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dissimilar to books commonly entitled applied mechanics. The 
fourth edition has in addition 176 more problems and the 
modification of the articles on axle reactions, efficiency of 
machines, hoists, gyrostats kinetics of plane motion, rolling 
resistance, kinetics of a body with a fixed point, and the 
dynamics of any motion of a rigid body. 


Text Book of Advanced Machine Work. By 
Revised and enlarged 


tobert H. Smith 


Prepared for Students in Technica] 


4th ed 
Manual 
raining, and Trade Schools, and for the Apprentice and Machinist 

the Shop Book Co., Boston 


1916) Cloth, 5x8 in., 648 pp., 680 illus., 44 tab $3 


Industrial Education (copyright 

A continuation of the author’s Principles of Machine Work. 
This volume treats of engine-lathe work, drilling and boring 
machines, grinding, planing, milling, gear cutting and tool 


making. Careful explanations are given in each case. 


War Administration of the Railways in the United States and Great 
Britain. By Frank Haight Dixon and Julius H 
egie Endowment for International Peace Division of Ee 
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An aecount of the methods used in the two countries and of 


the results achieved prior to December, 1917, during the period 
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when the American railways were voluntarily cooperating with 
each other. The authors present a simple narrative, without 


attempting to draw conclusions. 


War-Time Control of Industry. The Experience of England bi 
Howard L. Gray The Macmillan Ce New York, 1918 Cloth, 
x§ in O7 pp. $1.75 


A summary of the development and status of governmental 
control of industry in Great Britain, arranged to show its suc- 
cessive stages. Part of the information was collected for the 
Commercial Economy Division of the Council of National De- 
fense. The book concludes with a comparison of English and 


American experience. 


The Petroleum and Natural Gas Kegister. A Directory f the Petro- 
eum and Natural Gas Industries in the United Stat Canada and 
Mexico rhe Oil Trade Journa New York, 1917-1918 Clott x12 
r 548 pp $12 


This work is based on statements made by officials of the 
companies listed, and gives the usually needed information as 
to properties, capital stock, officers, ete. _The price ineludes 
an annual subseription to the Oil Trade Journal, in each issue 


of which supplemental data are to be published. 
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BOLIVIA, THE REPUBLIC OF—OFFICIAL IN 
FORMATION AND STATISTICS, SUMMARIZED 
BY JULIO ZAMORA. New York, n.d. Gift 
of Bolivia, Minister of Foreign Rela- 


tions WINDING IN 


Vaughan. 

CALIFORNIA RAILROAD COMMISSION. Opinions 
and Orders, Dec. 1, 1916-March 31, 1917. 
vol. XII. Sacramento, 1917. Purchase. 


FOAMING OF BOILER WATERS. 
UNITED lia. Dept. of Chemistry. Bulletin No. 5.) 
Gift of South Australia, 
Dept. of Chemistry. 


CHAMBER OF COMMERCE 
STATES OF AMERICA. 
Washington, 1917. 
Commerce. 


OF THE 
Year Book, 1917. 
Gift of Chamber of 


Adelaide, 1917. 


FREIGHT HANDLING AND TERMINAL ENGINEER 
3; Vol. 4, No. 1. 
Gift of H. McL. Harding, 
EE 
FresH WATER BIOLocy. 
Ward and George Chandler Whipple with 
a collaboration of a staff of specialists. 
Wiley & Sons, Inc. 
Cloth, 6 x 9 in., 1111 pp., 1547 


THE CHEMICAL CONSTITUTION OF THE PRO ING. Vol. 2; 
TEINS. By R. H. A. Plimmer. Part 1, 1916-18. 
Analysis. Longmans, Green and Co., - 
New York, 19ff. Boards, 6x10 in., 174 
pp., 7 illus., $1.80. Gift of the pub- 
lishers, 


_———"— 


John 
By J. Newton 1918. 
Purchase. illus., $6. 


CHEMISTRY OF LINSEED OIL. 
Friend. London, 1917 


COTTON PRODUCTION AND 
1916-17. U. §&. 
Bulletin 135. 
chase. 


GERMAN 
SCIENTIFIC 
Hadfield, 
Robert Hadfield. 


DISTRIBUTION, THE 
Bureau of the Census, 
Washington, 1918. Pur- 


Washington, 1916. 


PURPOSES. 
John Wiley & Sons, Inc. 
Cloth, 5 x 8 in., 224 pp., 
Gift of the Publisher. 


Factor oF Sarety OF Wire Ropes Usep For son Porter. 
MINE 
Reprinted from the Journal 
of the South African Institution of Engi 


neers, Nov. 1917. Gift of author. 


Gift of the publisher. 1918. 


UNION 


Purchase pany. 

HEAT TREATMENT OF STEEL IN GAS FURNACES. 
By Garnet W. McKee. Ed. 4. Rockford, 
1u., 1918. Gift of Eclipse Fuel Engineer 
ing Company. 


MILK FOR PUBLIC 

By Joseph Race 
New York, 1918. 
4 illus., $1.75 


HELICOPTER FLYING MACHINE. 
London, 1911. 


By J. Robert 
Purchase. 

SHAFTS. By J. A. 

How BALTIMORE MANUFACTURERS Can Do 

BUSINESS WITH THE GOVERNMENT, Svu6- 

GESTIONS AND INFORMATION. Gift of the 

Civic and Industrial Bureau of the Mer 


(South Austra- chants and Manufacturers Association 


HypracLic TurBines. I. P. Morris Company, 
Hydraulic Dept. Bulletin No. 4 The 
William Cramp & Sons Ship & Engine 
Building Co. Philadelphia, 1915 Gift 

New York, of F. H, Rogers, 

Surveys (STREAM MEASURE- 

MENTS) FOR 1916. Canada. Depart- 

ment of the Interior. Ottawa, 1917 

Gift of Department of the Interior 


HyprRoMETRI 
By Henry Baldwin 


New York, 

INDUSTRIAL PLANT CoNnstTRUCTION. Buffalo, 
Gift of The John W. Cowper Com 
pany. 


oF TECHNICAL AND 
SOCIETIES By Sir Robert 
January, 


INDUSTRIAL RESEARCH IN CANADA. By J. C. 
McLennan. Toronto, 1916. Gift of Royal 
Canadian Institute 


1918. Gift of Sir 
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LAND AND MARINE DIESEL ENGINES Ed. 2. 
By Giorgio Supino. London, 1917. Pur 
chase. 


L'INDUSTRIE DE L’ACIER EN France. By J 
Tribot-Laspiére. Paris, 1916 Purchase, 


LIQUEFYING AIR BY THE LINDE THROTTLED 
RELEASE VALVE AT ATMOSPHERIC PREs- 
SURE AND THE PLACE PROCESS OF 4-STEP 
RELEASE WITH LIQUEFACTION AT THE 
CRITICAL PRESSURE. Both systems avail- 
ing of the Joule-Thomson equation for 
expanding air without recoverable me 
chanical work. By J. F. Place Glen 
ridge, 1918. Gift of J. F. Place. 


MAGNESIA ASSOCIATION OF AMERICA, 
niversary advertising portfolio of 
Magnesia” 1917. Philadelphia, 
Gift of Association 

MECHANICAL EQUIPMENT OF BUILDINGS. 

II—Power Plants and Refrigeration. 

Louis Allen Harding & Arthur C. 

lard. John Wiley & Sons. Nev 

io. Purchase. 


MEMOKANDUM RESPECTING THE QUALITY OF 
SPELTER SUITABLE FOR THE MANUFAC- 
rURE OF CARTRIDGE BRASS AND OTHER 
HiIGH-GRADE Brass. By W. R. Ingalls. 
Vew York, 1917. Gift of author. 


MERCHANTS’ ASSOCIATION OF NEW York. 
Summary of laws and ordinances apply- 
ing to streets and public places in the 
City of New York, April 15, 1916, and 
the duty of police officers and citizens in 
connection therewith. New York, n. d. 
Gift of Merchants’ Association of New 
York 


MUNITION WorkeERS, Book HELps For. Gift 
of Brooklyn Public Library. 

NATIONAL PHYSICAL LABORATORY. Notes on 

gages by the staff of the gage 

department. Teddington, 1917. 

Gift of National Physical Laboratory. 


screw 
testing 


THE PHYSICAL CHEMISTRY OF THE PROTEINS 
By T. Brailsford Robertson. N. Y. and 
Lond. Longmans, Green & Co., Nei 
York, 1918. Cloth, 6 x 9 in., 483 pp., 
S illus., $5. Gift of the publisher. 


THE POWER COMPANY AND THE DISTRIBUTION 
OF ELECTRICAL ENERGY. By Wm. C. L. 
Eglin. (Supplement to Current News, 
April, 1917.) Gift of author. 

THR PRESERVATION 

Wallis-Tayler. 


or Woop. ty A. J. 
London, n.d Purchase, 


PropuctTion OF HIGH TEMPERATURE AND ITS 
MEASUREMENT. By E. F. Northrup 
Reprinted from the Transactions of the 
Faraday Society, v. 13. Gift of Alfred 
DPD. Flinn. 


MATERIALS: THEIR MANUFAC- 
By Alfred B. Searle. 
Purchase. 


REFRACTORY 
TURE AND USES. 
London, 1917. 


REINFORCED CONCRETE CARGO ‘STEAMSHII 
“ FAITH,” THE LARGEST CONCRETE VES- 
SEL AFLoatT. Gift of Portland Cement 
Association. 


ScIENTIFIC RESEARCH IN RELATION TO CoT- 
TON AND THE COTTON INDUSTRY. Man- 
chester, Provisional Committee on Re- 
search and Education for the Cotton In- 
dustry, 1917. Gift of A. D. Flinn. 

THe SuHip-BUILpeR’s LiBrRary, BOOKS ON 

NAVAL DESIGN AND CONSTRUCTION TO BE 

FOUND IN THE 3ROOKLYN PUBLIC 


LIBRARY NOTES AND BOOK REVIEWS 


LIBRARY, 
yn Publi 


August, 1917. Gift of Brook 
Library. 


THE SYNTHETIC DYESTUFFS AND THE INTER 
MEDIATE PRODUCTS FROM WHICH THEY 
ARE DERIVED. Ed. 3. By J. C. Cain 
and J. F. Thorpe. London, 1917. Pur 


chase 


TukOKY OF THE SUBMARINE TELEGRAPH AND 
PELEVILIONR CABLE. By H. W. Malcolm. 
London, 1917, Purchase. 


TRADE CATALOGUES 


ADJUSTABLE Spray Heaps 
Simplex Blow-Off Valve 
(Descriptive circular.) Yarnall-Waring 
Company. Philadelphia, Pa. 


Sulletin No. 601. 
‘ Seatless ” 


OF SELF-OPENING 


DIES 1917 


Greenfield Yap and Die 

Greenfield, Mass 

AMMONIA FITTINGS AND ACCESSORIES 
logue. ) De La Vergne Machine ¢ 
pany New York City. 

AUTOMATI Stop AND 

VALVES. 

York City. 


EQUALIZING 
Booklet. 


Jenkins Bros 


AUTOMATIC REFRIGERATION WITH ELEcTRIK 
Power, descriptive booklet. Automati 
Refrigerating Company. Hartford, Conn. 


BOOKLET Just <ABovuT BOILERS. 1917 
Badenhausen Co., Philadelphia, Pa. 3rd 
Enlarged Edition, 1917 


BooKLer JUST ABOUT MARINE BOILERS. 
Sadenhausen Co., Philadelphia, Pa. 1917. 


UNDERFEED 
Stoker Co., 


RILEY 


CATALOGUE DESCRIBING 
STOKERS. Sanford 
Worcester, Mass. 


CATALOGUE OF BUCKEYE BARRETT OIL EN- 
GINES FOR OPERATING ON LOW GRADE 
Fcvet O1n. Buckeye Machine Co., Lima, 
Ohio 


CATALOGUE OF THE BIGELOW-HoRNSBY WATER 
Tcuse BOoILer The Bigelow Co., New 
Haven, Conn. 


CENTRIFUGAL Pumps. 1918. Bulletin 108-B. 
Wheeler Condenser & Engineering Co., 
Carteret, N. J 


CHAIN DRIVEN Moror TRUCKS AND TRACTORS. 
Book No. 359. Link-Belt Company, Chi- 


cago, II. 


COVERING, DE MANT PRECISION 
LATHE. De Mant Tool & Ma- 
New York City. 


CIRCULARS 
BENCH 
chine Company, Inc. 


DIAMOND Soor BLOWERS FOR WATER-TUBE 
Borcers. 3rd Ed., 1918. Bulletin No. 
119. Diamond Power Specialty Com- 
pany. Detroit, Mich. 


ELectric Arc WELDING AND CUTTING. The 
Wilson System. Manual No. 1, March, 
1918. The Wilson Welder & Metals C 
New York City. 


BATTERY INDUSTRIAI 
Catalog No. 117. 
Electric Co., Cleveland, 


ELECTRIC STORAGE 
TRUCKS AND TRACTORS. 
Elwell-Parker 
Ohio 


ELecTRic WELDING. 1916. Catalog No. 1. 
The Wilson Welder & Metals Co., New 
York City. 


ELECTRICAL Supplies, 1917. General Cata- 
log No. 20, With Price List and Discount 


THE JOURNAL 
Am. Soc.M.E 
Sheet. & Wire Co., 


Monarch Electri 


Chicago, IL. 


Hasoca Batus. Supplement No. 2 to Cata 
log R. Haines, Jones & Cadbury Co., 
Philadelphia, Pa. 


HISTORY OF THE PLANER. 1751-1916. Cuin- 
cinnati Planer Co., Cincinnati, Ohio. 


How TO Save CoaL, 
Meter Co., 


April, 
Boston, Mass. 


1918. Bailey 


JEFFREY STORAGE BaTrery LOCOMOTIVES FOR 
INDUSTRIAL PLaNtTs. Catalog No. 231 
ffrey Manufacturing Co., Co 


ig modus 


LICATIONS IN ForcE, Novembe 

1916, Classified According to Sub- 

ject Allis-Chalmers Manufacturing Co 
Milwaukee, Wis 


CARBON 


FURNACES 
INSTALLATION 
Detroit, Mi 


[WINt INFOR 
itfield & Woods Cx 


Srock LIst OF CUTTERS 
Cleveland Milling Ma 


land, Ohio. 


SUPPLEMENT No. 1. Feb., 1918 Containing 
Additions and Improvements to the 0-B 
Materials, Listed in General Catalog No 
16. Ohio Brass Co., Mansfield, Ohio 

THE ECONOMY OF MECHANICAL FIRIN¢ Mo 
loch stoker, type “ H.” Moloch Stoker 
Company. Chicago, Ill 


1918 
Manufacturing Co., 


Saver, No. S82 Ieb., 
Adamson 


THe Labor 
Stephens 
Aurora, Ill 


THE POWELL PATENT PLANER. * Hy-Speed 
Cut”. (Descriptions). Powell Machine 
Co., Worcester, Mass. 

THE Pome THat ** MANISTEE” Buitps. Book 
let. Manistee Iron Works Co., Manistee, 
Mich. 


1918. I 


Springfield, 


THe Stun Tootrn Gear. Ed. 4. 
lows Gear Shaper Company 
Vt 


Vertical Tyre ALTERNATORS. SMulletin No. 
176. January, 1917. List No. 150. Users 
of vertical alternators. Chart showing 
range of sizes and speeds of all vertical 
alternators. Electric Machinery Com 
pany. Minneapolis, Minn. 


WESTINGHOUSE ELECTRIFICATION Data, I 
1918. Vol. 2, No. 2. 


WESTINGHOUSE LIGHTINING ARRESTERS, 1918, 
Catalogue 1-A; PorraBLe HOIsr AnD 
DUMBWAITER Motors, Leaflet 1395; 
Tyre C AUTOMATIC STARTERS wITII 
Counter E. M. F, ACCELERATION, Leaflet 
1483; Type KN Overtoap Retay, Leaflet 
1728. Westinghouse Electric & Manu- 


> 


facturing Co., East Pittsburgh, Pa. 
WILLIAMS Coat CRUSHERS FoR TOWER 
PLANTS. Bulletin No. 196. Williams 


*atent Crusher & Pulverizer Co., Chicago, 
Ill. 





